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EXECUTIVE SUMMARY

PURPOSE

The objective of this Feasibility Study (FS) is to identify and evaluate potentially
applicable alternatives to remediate unsaturated soils in localized areas and shallow .

_ aquifer groundwater at the South Cavalcadg_gfg}f_i(:[_,g\_sigg._' e TR

The South Cavalcade site 15 located in the northern section of Houston, Texas. The
site accupies approximately 66 acres forming a tectangular shaped area with the
longest dimension oriented noith to south, The eastern and western boundaries of
the site are formed by railroad tracks owned by Houston Belt & Terminal (HB&T).

The northern edge of the property is bounded by Cavaicade Street and the southern
border runs along Collingsworth Street.

007636

Within the site, the area consists of Transcon Lines in the northern end, a large :
undeveloped portion of land occupying the central region, and Merchants Fast -
Motor Lires and Palletized Truck Lines in the southern end. The three businesses
are all trucking companies which use this property for loading trucks,

BACKGROUND

In 1910, the National Lumber and Creosoting Company acquired ownership of
approximately 55 acres to build and operate a wood treating facility. National
Lumber and Creosoting Company operated the site until 1938 when they were
acquired by the Wood Preserving Cogporation, a subsidiary of Koppers Company.
The facilities on the site consisted of several buildings which housed wood treating
processing equipment, offices, railroad tracks on the northern and southern ends,
coal tar operations and storage tanks, extensive lumber storage yards and two
wastewater spray ponds. Based on 1938 aerial photographs, processing operations
including treating cylindess, work tanks, drip tracks, and spray ponds were
conducted along the southern portions of the site while storage of treated and
untreated lumber was m the northem and middle sections gfthe sxtc e e S

mﬂ,g_,..;._ ISR -
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In 1940, the Wood Preserving Corporation became part of Koppers Company. In
1944, Koppers Company incorporated and became Koppers Company, Inc. Records
indicate that the site was operated as a wood treating and coal tar distillation facility
until 1962, when the plant was dismantled and the property was sold to Merchants
Fast Motor Lines, Inc.

‘In 1962, Merchants Fast Motor Lines sold tiie 55-acres tract to Mr. Gene Whiteheax

who also purchased an additional 12 acres in 1963. Mr. Whitehead then subdivided
the property and in 1965, 1969, and 1977 sgld portions of the property.

A contaminant survey was conducted in 1983 by Camp Dresser & McKee, Inc,,
(CDM) to evaluate the suitability of the site for use as a maintenance yard and transit
station for the proposed METRO-Stage One, Regional Rail System (RRS). The
contaminant survey included a preliminary evaluvation of shallow soil and
groundwater conditions, primarily located throughout the northern portion of the
site, with limited analytical testing. Results from the study indicated the potential for
localized areas of contamination.

As a result of the Cavalcade Contaminant Survey Report, the site was referred to the
Texas Department of Water Resources (TDWR). On April 16, 1984, the TDWR
recommended to the U. S. Environmental Protection Agency (EPA) Region VI that
the South Cavalcade Site be placed on the updated National Priorities List (NPL).
On March 28, 1985, Koppers Company, Inc,, entered into an Administrative Order
on Consent (AOC) with the U. S, Environmental Protection Agency, Region VI. On
June 10, 1986, the South Cavalcade Site was included on the final NPL. The South
Cavalcade Site ranks 415 out of 802 sites inciuded on the July 1987 NPL.

In 1985, a remedial investigation/feasibility study (RI/FS) was initiated for the South
Cavalcade site. The RI was completed in mid 1988. This document is the FS report
which includes the Public Health and Environmental Assessment (PHEA) and the
Development and Evaluation of Remedial Action Alternatives.
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As part of the FS, a Public Health and Environmental Assessment (PHEA) was
performed. The Final PHEA built upon the preliminary PHEA presented as Section

9.0 of the Remedial Investigation (RI) Report. The Final PHEA is comprised of 5
parts:

hazard identification and toxicity assessment
gxposure assessment

risk characterization

environmental risk assessment

ooooo%

sources of uncertainty

Hazard Identification and Toxicity Assessment. The data collected in the RI was
assembled, summarized and evaiuated in the Preliminary PHEA. The chemicals
selected as potential contaminants of concern (PCOCs) are presented in Table ES-1.
Toxicological Profiles for these PCOCs were presented in the RI Report.

Exposure Assessment. Potential exposure pathways (PEPs) from the RI report were
screened in the PHEA. Those PEPs found to be complete were retained and are
listed in Table ES-2.

PEPs for exposure to soils were evaluated for commercial exposures (utility workers,
construction workers, on-site truckers) and potential future residents. Soil data
collected during the RI and later determined to be free of laboratory problems (valid
data) were used to estimate exposure to PCOCs. There were only four valid soil
samples for metal PCOCs and two for organic PCOCs. The two organic samples
showed no detectable organic PAHs, one of the most likely site PCOCs. Half of the
detection level for PAHs was used to estimate the concentration as a conservative
estimate of the true sample concentration in these samples.

PEPs for sediments were evaluated for exposures to older children playing in the
drainage ditches on-site and surrounding the site.

PEPs for groundwater were fevaluatg:d for exposure points of off-site wells located in
" deeper aquifers. Because the sitc PCOCs have rot migrated to these points and the

ES-3
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TABLE ES-1
POTENTIAL CONTAMINANTS OF CONCERN

Metals:

Arsenic
Chromium VI

Copper
Lead
Zinc
Total PAHs
Potentially Carcinogenic PAHs:

Benzo(a)pyrene
Benzo(b)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene

Benzogaianthracene

Light Aromatics:

Benzene
Ethylbenzene
Toluene
Total Xylenes
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TABLE ES-2
SUMMARY OF THE POTENTIAL EXPOSURE PATHWAYS AND POTENTIAL RECEPTORS
IDENTIFIED FOR QUANTIFICATION AT THE KOPPERS

SOUTH CAVALCADE SITE
L : : ' " Potentia!
Current or Future Media Potential Pathway Human Receptor
Current and Future Surface and Inadvertent Utility
Surficial Soil Ingestion, Dermal Workers
Contact, Dust and
Volatile Inhalation
Current and Future Surface and Inadvertent Commercial
Surficial Soil Ingestion, Dermal Occupants
Contact
Future Surface and Inadvertent Construction
Surficial Soil Ingestion, Dermal Workers
Contact, Dust and
Volatile Inhalation
Future Surface and Inadvertent Residentia}
Surficial Soil Ingestion, Occupants
Dermal Contact
Current and Future Sediments Inadvertent Older Children
Ingestion, Dermal
Contact
Future Groundwater Ingestion Users of Aquifer
at 175 feet
Future Groundwater Ingestion Users of Aquifer
at 550 feet

007640
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future migration cannot be accurately predicted due to fractures in clays and an
abandoned well, the exposures were based on assuming that present PCOCs in
upper aquifers will migrate without decreasing in concentration, This is a very

conservative asswmption and may not represent the actual concentration if migration
was to continue.

~ Risk Characterization. The ,'poteniiai carcinogenic and non-carcinogenic health risks

were evaluated and are reported in Tabies ES-3 and ES-4. The risks for exposure to

groundwater are worst case estimates; the actual risks from exposure will be much
lower.

Environmental Risk Assessment. A qualitative assessment of the potential risks to
wildiife from PCOCs in surficial soils, sediments and surface waters was performed.
Soils in the central area of the site, which is currently open and covered with grasses,
are likely to form the most attractive habitat for wildlife. Since these soils did not
have detectable levels of PCOCs, no risks to wildlife should be posed by these
surficial soils. Wildlife contact with stained surficial soils, which are within the fenced
commercial areas, is likely to be minimal. Similarly, any organisms that use or live in
the drainage ditches will also only be exposed infrequently and at low levels.
Groundwater in the upper aquifer may potentially migrate off-site and discharge into
the Little White Oak Bayou, although currently there is no evidence to suggest that
this is occurring.

In conclusion, although the possibility of adverse effects on any sensitive wildlife that
may reside on the site cannot be precluded, this is considered very unlikely, The site
is not likely to have wildlife on it for long periods of time and the areas having
PCOCs to which wildlife may be exposed are relatively small and not as attractive as
clean areas on the site,

Sources of Uncertaiuty. The actual risks to a person exposed to site-related PCOCs
may be higher or lower than those estimated in the PHEA. The major elements
which would change the risk are the actual concentration of the site contaminant, the
speed of degradation of organic PAHS, the frequency of exposure, the actual toxicity

007647
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Table ES-3

o SUMMARY OF PGTENTIAL CARCINOGENIC RISKS
4

A summary of the 95X upper bound excess [ifetime cancer risk for
potential chronic effecte is shown for each source area. The potential totat
risk and fts hreakdown by PEP is alse shown.

Futur-e. Future
Residential  Comnerciat
(sediments) (b) Development Qccupants (c)

Maximam Concentration

tility Construction Commercial Older Child
Workers ¢b) Workers (b) Oceupants (b

)
i
1
N t
U
‘i

ey-84

ingestion 1.938-07 3.76E-06 2.21-07 1.33E-06  1.232-05 7.14E°08
Rl Dermal Contact 2.126-09 3.975-07 2.37E-08 7.10E-08  7,21E-07 6.97E-0¢
i Inhalation 4.256-0% 1.80E-07 ca) ca) (a) ca)
b E Total Risk: 2.23e-07 4.34E-06 2.20£-07 1.40E-06  1.30E-05 7.15E-08
i
1i H
‘%‘ | inioum Concentration
SRR fngestion (a3 ta) €a) 1.458-07 (a) (a)
g bermat Contact Ca) @ ta) 4.56E-08  (2) {8}
[ Inhatation 8} (a) a) ca) ca) )
h, i Total Risk: a) (a) cay 1.57e-97 (e ')
) H
: i (a): Risks were not catculated for this PEP.

Current and future risks ere equal.

This exposure scenario, and the risks associated with #t, are hypothetical. Risks
are based on soil concentrations that have have been adjusted for degradation.

007642




Table E5-4

SUMMARY OF POTENTIAL HAZARD IRDICES

A summary of the hazard index for potentiai chronic effects is shown for each
source area. The  >tential total HI and its breakdown by PEP is also shown.

Future Future
grility Construction Commercial Older Child Residential Commercial
Workers (b) Workers (b) Occupants (B) (sediments) (b} Development Occupants (¢

Maximun Concentration

% Ingestion 2.28E-05 &.45E-D6 2.57E-05 4.60E-03 6.17E-03  '2.71E-0S
o Berpal Contact 9.GOE+DO 0.00E+00 0_00E+QD 0.00E+00 @.00E+00 0.00€+09

= Iniatetion 1.09€-06 2.14E-05 a) (a) (8} a)
Total HI: 2.59£-05 4 65E-04 2.57E-05 4 _60€-03 §.97E-03 2.TiE-05

Miniman Concentration o

Ingestion (a) (a) ca) 8.665-05 (a) (a)

Sermat Contact (a) (a) ca) 0.B80E+0D (a) (a)

trhaletion {a} (a) {a) (a) {a) 1 {a)

Total HI: (a) £a) (a) 8.66E-03 {2) “(a)

€a): Risks were not caleulated for this PEP.
¢b): Eurrent and future Hi's are equal.
¢cy: This exposure scenario, and the HI®s associated with it, are hypothetical.

frove R N

sy <
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aquifer.

The FS process focused on the development and evaluation of remedial action
alternatives that may be applicable for the South Cavalcade Site, specifically to
remediate the two areas of localized soil contaminiation and the shallow groundwater

For the soils, 2pproximately 30,200 cubic yards of surface and surficial soils (0-6 ft
deep) occupying about 3.0 acres within the South Cavalcade site will he remediated
to prevent continued migration to groundwater and reduce the potential adverse
risks to public health. These areas are located in the northern and southern parts of
the site. The criteria used to quantify the soil volume to be remediated were visual
notations, observations during site reconnaissance, and analytical determinations.

For the groundwater, the shallow zone ranging from 10 to 20 feet will be remediated
to prevent the vertical and off-sitc migration of contaminants to lower usable
groundwater zones. It is estimated, based on detectable PAH concentrations in the
groundwater, that approximately 50 mitlion gallons of the shallow aquifer will require
remediation,

Potential remedial action technologies were identified for this site and were screened
based upon site-specific screening which entailed the evaluation of each technology
on the basis of applicability to the local conditions. The technologies that passed the

screening are listed for the soils and groundwater media on Figures ES-1 and £S-2,
respectively.

The potential applicable remedial action technologies were combined to formulate
remedial action alternatives based upon soil and groundwater media: surface and
surficial soils and shallow groundwater. Complete site remediation will include an
alternative from both groupings. The alternatives considered for each media were
subjected to a detailed screening, based upon compliance with ARARSs, reduction in
toxicity, mobility or volume, short and long term effectiveness, implementability , cost
and overall protection of human health and the environment. Table ES-5 presents a
summary of this detailed analysis.

|
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e TABLE ES-S

SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES o
N ‘ REDUCTION IN PRESENT  OVERALL PROTECTION
REMEDIAL | COMPLIANCE TOXICITYMOBILITY SHORT-TERM LONG-TERM WORTH COST  OF HUMAN HEALTH
WITH ARARS ORVOLUME = EFFECTIVENESS EFFECIIVENESS IMPLEMENTABILITY  (1800s)  AND THE ENVIRONMENT
SOIL AND GROUNDWATER ALTERNATIVE '
Alternative 1: No Action
ARARsnotmet Does not reduce No increased Long-term Easily monitored $384  No reduction of
or remave POOCs patential risk aquifer manitoring long-term monitoring patential exposure
to on-gite necessary and sign maintenance or mr'%ration pathways
warkers needed of P S
PCOCs may
migrate to lower
aquifer
-
[ i
P i
[ i
o
SOIL ALTERNATIVES
Altersative 2: Ia Situ Stabilization Followed by Capping
A ARARS met  Mobility of Potentiaf for Alternative is Easily implemented | . $14,800  Human health and
PCOCs is direct contact not permanent - environment protected
reduced with PCOCs solution Laboratory and due to reduction in
eliminated field studies required - potential migration
No reduction after cap in Exposure and for fixing agent and exposure
is. tonicity place raigration reduced |
and volume as jong as site Possibie future site
Potential for maintained remediation required

worker exposurc if alternative fails

during clean up

007647
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REMEDIAL || (COMPLIANCE
ALTERNATIVE WITHARARS

TABLE ES-5 (conticued)

SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES

REDUCTICON IN

TOXICITY,MORILITY SRORT-TERM LONG-TERM
ORVOLUME  EEZECTIVENESS s

Alternative 3: Excavation with Disposal at Off-Site Land#ill

Newiand
disposal
restrictions
may nct be
met

Complete
reduction in
mabiiity,
taxicity and
volume at site

Taoxicity and
volume will not
be reduced at
landfill

Site remedia-
tion goals met
qQuickly

Potential for
worker exposure
during exca-
vation

Potential for
emissions
during
excavation

Permanent
method of
remediation
for site, but
not for fnal

disposal site.

IMPLEMENTABILITY

Potential access
problems at site

Standard excavating
equipment required ¢

.k
Dome may be required
over excavation

ol

PRESENT
WORTH COST
{1000s)

310,000

OVERALL PROTECTION

CF UMAN HEALTH
IR E

Human health and
environment protected

due to elimination of
potential migration
and exposure pathways

Potential exposure to

residents in vicinity

of landfill
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TABLE ES-§ (ccotinued)
i SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES
e E | \ __REDUCTION IN PRESENT _ OVERALL PROTECTION
REMEDIAL |, C MPLIANCE TOXICITY, MOBILITY SHORT-TERM LONG-TERM 3 WORTH COST  OF WUMAN HEALTH
WITH ARARS ORVOLUME  EFFECTIVENESS IMPLEMENTABIIITY  £1900s)
Alternative 4: Excavation with On-Site Soii Treatment ,
On.-Site Treatmept Option: Soil Washing :
All ARARsmet  Toxicity, Quick remcval Potential for Potentiaf access Sl7,000 Human health and
mability and of public low-level leaching pioblems ar site environment protected
' volume of exposurc from treated ssils due to reduction of
i reduced pathways Standard excavating patential migration
" equipment required and exposure pathways
» Leaching of Potential for
may be warker expasure Dome may be required
] ‘ prablem during Over excavation
iy 3 excavation
. :
: fi Potential for ‘
b emissions
s during
‘ excavation
On-Site Treatment Option: Encineration
AL ARARs met  Permanent Quick reduction Permanent method Confirmation . $10,400  Human health and
reduction of of POOCs of remediation testing and ash - environment protected
toxicity, testing will be : due to elimination of
\ mobilty and Potential for necessary and may i potential migration
! volume of PCOCs :rorker exposure delay implementation and exposure pathways
| uring
: Metals will not excavation Potential access
' be reduced problems at site :
: Standard excavating !
o equipment reqguired . oo
. 007649 B l
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TABLE ES-5 (continued)

007650

i SUMMARY OF DETAILED EVALUATION OF REMEDJIAL ACTION ALTERNATIVES ‘l ” :
B i ‘
L f gt REDUCTION IN FPRESENT  OVERALL PROTECTION
* REMEDEIAL 1! COMPLIANCE TOXICITY MOBILITY SHORT-TERM LONG-TERM _ WORTH COST  OF HUMAN HEALTH
- ALTERNATIVE WITH ARARS OQRVOIUME  EFFECTIVENESS IMPLEMENTABIELITY ~ (10005)
Alteraative 5: In Sita Treatmeat
Alternative: Bioreclamation b ‘

AllARARsmet  Permanent Potential for Permanent method Relatively easy 1$530  Human health and
reduction of worker exposure of remediation ta implement : environmerit pratected
toxicity, duting due to elimination
mobility and excavation of potential expasure
volume of PCOCs Groundwater Pilot or laboratory and migration

Remediation of PCOCs may be scale testing may pathways
soils may be pushed off-site be required before
Some mobitity lorg. at Palletized implementation
of PCOCs could Trucking Company
‘ occur for material
i left after
| treatment
Alternative: Soil Flushing

AHARARsmet  Permanent Potential for Permanent method Relatively easy $330  Human health and
reduction of worker exposure of remediation ta implem=nt environment protected
toxicity, during due to elimination
mobility and excavation of potential expaosure

‘ volume of PCOCs Groundwater Pilot or laharatory #nd migration pathways
) Remediation of PCOCs may be scale testing may
: soils may be pushed off-site be required before
* Some mobility long. at Palletized implementation
of PCOCs could Trucking Company
occur for material
left after
treatment ,
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TABLE ES-§ {continued) i
1 , SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES
. REDUCTION IN PRESENT  OVERALL PROTECTION
REMEDIAL - : COMPLIANCE TOXICITY MOBILITY SHORT-TERM LONG-TERM WORTHCOST  OF HUMAN HEALTH
ALTERNATIVE WIXH ARARS ORVOLUME  EFFECTIVENESS EFFECTIVENESS IMELEMENTABILITY ~ (10%s)  AND THE ENVIRONMENT
Afteruative 6; Excavation and Off-Site Incineration Trestment
 AlARARsmet Permanent May take up to Perraanent methad Patential access $62,000  Human health and
C reduction of 5ix years to of remediation problems at site environment protected
P toxicity, reduce concentration due to elimination
mobility and of PCOCs Confirmatien testing of potential migration
volume of POOCs Potential for and ash testing will be ) exposure pathways
: worker expasure necessary and may
@ ! during delay implementation
2 b excavation
& N Dome may be
L required 1o cover
, Ly i excavation
GROUNDWATER ALTERNATIVES )
Alteraative 7: Grouadwater Collection And In Sits Treatment (Bioreclamation) with Physical/Chemical Scparation Followed by Disposal !
Any new Significant Smal! potential Permanent method Materials and §6,500  Human health
more stringent reduction of for worker of remediation equipment readily protected due to
-city permit toxicity, %m to available significant
.Iestrictions mobility and reduction in
imay not be volume of PCOCs Acceptance of © concentrations of
anet and metals treated water by POTW ' PCOCs
; may delay remediation :
: Some potential :
for migration Installation may :
exists be difficult

e e e
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‘s TABLE ES-§ {continued) |
Rl g
: ;\ ; SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTTON ALTERNATIVES  §|
EJ | REDUCTION IN PRESENT  OVERALL PROTECTION
‘»COMPLIANCE TOXICITY,MOBILITY SHORT-TERM  LONG-TERM " WORTH COST  OF HUMAN HEALTH
OR VOLUME EFFECTIVENESS EFFECTIVENESS IMELEMENTABILITY  (1600g)

Afternative 6: Gronudwater Collection ard Fn Situ Treatment (Soit Flushing) with On-Site Groundwater Treatment Followed by Disposat
Groundwater Treaiment Optic 1: Physical/Chensical Separation Followed by Granular Media Filtration and Activeted Carboa Treatment

Al ARARsmet  Significant, Small patential Levels of POOCs Materia!s and $8,300 Human health and
irreversible for public and will be reducad ipmen readily environment protected
reduction of worker expasure (0 maximum aval able duye to significant
toacity, to POOCs extent possible reduction in
mobility and Implementation concentrations

o voiume of PCOCs period s 8to 12 of PCQCs
g months
¥ i
. Need NPDES
by ) Permit
Groundvater Tréstment Ogtion 2: Physicai/Chemice| Separation Followed by Granular Media Filtration with Air Strippiag and Activaced Caﬁon’ Treatmeat

Al ARARsmet  Significant, Smali potential Levels of POOCs Materials and $8500  Human heaith and
irreversible for pubtic and will be reduced equipment readily . environment protectad
reduction of worker exposure t0 maximum available due to significant
taxicity, to PCOCs extent possible reduction in
mobiity and Implementation concentrations
volume of PCOCs periodis 9to 14 of PCOCs

months ‘
Need NPDES
Permit
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P TABLE ES-§ (continued)

SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES
‘ 3 P REDUCTION IN PRESENT OVERALL PROTECTION
REMEDIAL | COMPLIANCE TOXICITY,MOBILITY SHORT-TERM LONG-TERM WORTH COST OF HUMAN HEALTH
ALTERNATIVE WITHARARS OR YOLUME 3 IMRLEMENTABILITY ~ {i0005)
Grouadwater Treatment Optioa 3: Physical/Chemicol Scparstion Followed by Activated Sludge Biological Treatment

Al ARAR=met Significant,

Smali potential Levels of PCOCs Materials and $8,700  Human health and
irreversible for public and will be reduced equipment readily environment protecied
reduction of worker exposure 10 maxirnum available due to significant
touicity, to POOCs extent possible reduction in
miobility and Implementation : concentrations
volume of PCOCs period is 12t0 18 of PCOCs

months
& Provision will
s & be necessary
: \ fot disposal of
L biological solids
4

Need NPDES
Permit
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1.0 INTRODUCTION

This report presents the development and evaluation of remedial action alternatives
at the South Cavalcade site. A description of the Remedial Investigation/Feasibility
Study regulatory framework, review of the site’s history, and an overview of the
approach used in conducting the Feasibility Study are addressed in this section.

e e 2 T e s+ s st

1.1 Purpose
In November 1985, U.S. Environmental Protection Agency (EPA) Region VI
initiated the Remedial Investigation/ Feasibility Study (RI/FS) process for the South
Cavalcade site. Past wood treating operations on this site have resulted in
contamination of the shallow groundwater zone underlying the site. The South
Cavalcade site was recommended for addition to the Superfund National Priorities
List (NPL) in 1984 and officially promulgated in June 1986.

007654

The Remedial Investigation conducted by Keystone Environmental Resources, Inc.
for Koppers Company, Inc. was initiated to determine the nature and extent of the
threat presented by the release of potentially hazardous substancer, pollutants or
contaminants; the extent to which the release or threat of release may pose a
potential threat to public health or the welfare of the environment; the extent to
which sources can be adequately identified and characterized; and to gather
sufficient information to determine the required extent of remedial action.

Information obtained from the RI repott was coaducted through the following field
investigations:

- Surface Water Characterization :
- Surface Sediment Characterization .
- Geophysical Surveyi .
- Subsurface Soil Samp%ing

- Shallow and Deep Groundwater Investigations
- Air Quality Investigation

A total of 189 samples was collected from the South Cavalcade site. These samples
included 18 surface water and sedimznt sampies, 88 subsurface soils samples, 62
groundwater samples and 21 air samples, In addition, 20 groundwater monitoring
wells were irstalled and field abservations/measurements were performed on specific
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samples from the site. All sampling and analytical work were performed using
Region VI EPA approved methods.

The Feasibility Study for the South Cavalcade site was prepared in order to provide
for the selection of a remediation alternative that is protective of human health and
the environment, attains Federal and State requirements and is cost effective. The

- -Feasibility Study is based on data collected and compiled during the Remedial
- Investigation. In selecting a remediation alternative, the Feasibility Study provides

007655

an evaluation of remedial action alternatives based on the data obtained through the
Remedial Investigation and subsequent field investigations,

The Feasibility Study has been prepared in accordance with the provisions of the
Superiund Amendments and Reauthorization Act of 1986 (SARA), the
Comprehensive  Environmental Response, Compensation and Liability Act
(CERCLA) (42 US.C. 9601, et seq.) and the National Contingency Plan (NCP). The

U. S. EFA’s document Guidance on Feasibility Studies Under CERCLA (EPA,

1985) and guidance memoranda regarding SARA were used to interpret the statutes
and NCP.

1.2 upd jo

This section will discuss the previous operations which have occurred on the South

Cavalcade site. A summary of property ownership and property transactions will
also be discussed. Finally, site geology and aquifers will be summarized,

1.2.1  Site Description

The South Cavalcade site is located in the northern section of Houston, Texas. The
site consists of approximately 66 acres forming a rectangular shaped area with the
longest dimension oriented north to south. The eastern and western boundaries of
the site are formed by railroad tracks owned by Houston Belt & Terminal (HB&T).
The northern edge of the property is bounded by Cavalcade Street and the southern
border runs along Collingsworth Street. Figure 1-1 displays the site location. The
North Cavalcade site (not part of this Feasibility Study) is located north of Cavalcade
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St. with its northern border terminating on the Route 61 beltway and is also the site
of former wood preserving operations.

122 Site History

A review of the South Cavaleade site was performed to determine: (1) previous site

ownership; (2) the locations of areas formerly used for wood preservation and tar
 distillation; and (3) locations of potential waste disposal areas. Three of the primary
- sources used for gathering information were: deed research, Koppers file records,

and historical aerial photographs. Further discussion of these sources is given below.

Information on previous property owners was coliected from the Cavalcade
Contaminant Survey Report, dated July 11, 1983 and the Planning Research
Corporation {PRC) South Cavalcade Title Search Report dated August 30, 1985,
The National Lumber and Creosoting Company (NL&CC) purchased 55 acres of
what is now known as the South Cavalcade Site in 1910. National Lumber and
Creosoting carried out operations until 1938 when the site and its operations were
acquired by the Wood Preserving Corporation (WPC). The WPC was a subsidiary of
the Koppers Campany, Inc. Wood preserving operations continued until 1962 when
the property was purchased by Merchants Fast Motor Lines, Inc. (Merchants). In
1962 Merchants sold all S5 acres to Mr. Gene Whitehead. Mr. Whitehead purchased
an additional 12 acres, that were adjacent to the 55 acre tract, in 1963. 'The

additional 12 acres are located in the northwest corner of the current South

Cavalcade Site, The property was sub-divided by Mr. Whitehead and various

portions were sold during the next 15 years. A list of current property owners is
provided in Table 1-1.

Additional deed research was conducted by McClelland Engineers, Inc. (MEI),
which reported the following findings:

The 12 acres adjacent to the site that were purchased by Mr.
Whitehead in 1963 were not previously owned or operated by
Kopypers. Also, there was no evidence found that any creosoting
operations had taken plece on this additional 12 acres.

PR SO UESY
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SUMMARY OF CURRENT PROPERTY OWNERSHIP

PROPERTY OWNER

Meridian Transport Co.,
(Merchants Fast Motor Lines)

Baptist Foundation of Texas
(Leased to Transcon Lines)

Mr. Rex King

Total Acres

TABLE 1.1

PURCHASEDATE ~ ACREAGE

1965
1969
1969

1977

wa

65.8
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2. The South Cavalcade Site is located below Cavalcade Street and is

separate from the wood preserving operations of the North Cavalcade
Site (not covered in this report).

123 Site Operations

Information on plant operations and the location of plant facilities was drawn from
maps which were supplied by the Sanborn Insurance Company (Sanborn).
Additional site maps were also collected from Koppers. Finally, aerial photographs
were obtained from various sources to heip augment information from the site maps.

A 1929 insurance map shows wood treating operations being carried out in the
southern section of the plant. The 1950 map from Sanborn revealed expanded wood

preserving operations along wiih the addition of a Koppers Coal Tar Distillation
Plant. Following is a list of the major facilities at the site:

Wood Preserving Plant ar Distillat lant
Retort House Pitch Pans
gray Pond Spray Ponds
easote Oil Tanks Still
Zinc Shed Tar Tanks
Pond Oil Tank
Incinerator
Fuel Oil Tanks
Wolman Salt Tanks
Zinc Chloride Tanks

Gasoline Tank
Protexol Solution
Lime Vat

A 1938 aerial photograph shows little change between the NL&CC operation and
the WPC operations except a clearing of the storage area which was the future site of
the tar plant. Operations were conducted along the southern portions of the site
while storage of treated and untreated lumber was in the middle section of the site,

The 1944 aerial photograph showed a similar site layout to previous photographs
a'though there was evidence that operations were expanding northward within the
site. On-going site activities occupied approximately 46 acres of the total tract., Signs

~ _.0of woad preserving operations were not evident within 500 ft. of Cavalcade Street.

1-4
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The Tar plant and its operating facilities were identified in the southeastern portion
of the site.

The 1953 aeriai photograph indicated changes in the tar plant portion of the

operation. Additions to the tar plant included support structures, two spray ponds,
and storage tanks.

Only minor changes in the site were observed in the 1958 photograph. Some
additional storage tanks were added in the tar plant area. A small ponded arca
appears for the first time approximately 600 feet south of Cavalcade Street. This

pond corresponded to a low area in the topography and was probably the result of
stormwater build-up.

observed in the 1964 photograph. The wood preserving operations appearcd to have
been dismantled and removed. Also removed were the storage tanks, railroad
tracks, and woad stockpiles, Portions of the tar plant had also been dismantled. The
wood treating operation had beea replaced by the Meschants Fast Motor Lines
building and paved lot for trucks.

The 1975 acrial photograph illustrated increasing development of the South
Cavalcade site. Transcon Truck Lines had established a business in the northern
section of the site along Cavalcade Street. Merchants Fast Mator Lines added an

extension to its facility. Only remnant features of the tar plant, including the spray
ponds, were visible,

Palletized Truck Lines (PTL.) was added to the list of site occupants in the 1980
aerial photograph. PTL was constructed in the area of the former tar plant. The
1984 photograph revealed that PTL had expanded its facilities. The central portion
of the South Cavalcade Site has remained relatively undeveloped.

124 Site Geology

l Due to the change in the ownership of the site, many changes on the site were

The South Cavalcade site is situated on the Quarternary Gulf Coastal Plain of Texas.
l This region is comprised of a series of sedimentary depositional plains, which are

“-. ... =-composed of channel fill deposits. ‘The Koppers site is situated within the surface
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sediments of the Beaumont Formation, and consists of sandy to silty clays. Below
this, the Lissie Formation is present and is composed of fluvial and deltaic deposits.

The Pecore Fault is the closest known documented fault in the site vicinity and is
located adjacent to the northern site border,

Regionally, there are three principal aquifers in the Coastal Plain. These are the
Chicot, Evangefine and Jasper. The Chicot and Evangeline Aquifers are the
uppermost units, and are approximately 1800 feet in thickness. Below the
Evangeline Aquifer is the Burkeville Confining System, which in turn is underiain by
the saline, Jasper Aquifer. Both the Chicot and Evangeline are fresh water aquifers.
The uppermost water bearing anit ag the Kappers site is approx. 11 feet in thickness
and begins at 10-feet below grade. Small, localized permeable sand units are present
at approx. 45 feet but are not considered to be an extensive water yielding unit. A
thin sand (less than 10 ft) is present below this unit at approx. 90 feet. A deep

aquifer zone is encountered between depths of 155 and 190 feet below ground
surface.

The following section discusses the preservatives used at the Former South
Cavalcade wood treating facility.

ECAP

The Waolman salt tanks cantained the preservative Fluor Chrome Arsenic Phenol or
FCAP. The composition of FCAP is given below:

Chemnical Percent
CrO, 37
ASzo 5 25

F 22
Dinitrophenol
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FCAP was used as early as 1918 for wood preservation in the United States. The
location of FCAP storage was in the southern section of the site. Figure 1-2 shows
the approximate location of the past wood preservation operations. The
preservative or "salts” were received at the plamt in a dry mixture of the above
concentrations. The drawback to the use of FCAP as a preservative is that it remains
partially soluble in the wood which allows the presetvative to be readily leached by
exposure to water. The greatest potential for preservatives being spilled on the
ground was leaks or drips in the process area or leaching from the stored piles of
treated wood on site. Areas with the greatest potential for exposure were the

preservative mixing area, drip track area, and leaks from preservative moving
equipment.

reosote

Creosote has been used as a wood preservative in the United States since 1875.
Crecsote is one of the by-products produced from the destructive distillation of coal
tar. Creosote itself is made up of numerous polynuclear aromatic compounds
(PAHs). The major components of the creosote oil used for pressure treating are
Phenanthrene (21%), Fluorene (10%), Fluoranthene (10%), and Pyrene (8.5%).
PAH compounds exhibit low levels of solubility in aqueous conditions. Due to their
low solubility, PAH compounds tends to adsorb quickly to soil particles.

The potential for creosote oil and other coal tar distillates being released to site soils
was greatest in the northern area, the coal tar processing area, southeastern area, the
wood treating area, southwestern and/or the wood storage area. Sources of potential
discharge are storage tanks, creosote transfer lines, drip tracks, treatment cylinder,
spray ponds and leachate from the treated wood piles.

texo

Protexol was a trademark for a preservative used to make wood fire retardent.
Protexol became a patented product in 1935 (Pat. #1,994,073 Mar. 12, 1935). The
nature of Proexol used at the South Cavaleade Site consisted of a chromated ZnCly
compound. The treating solution is water soluble. However, the chromium helped
to fix the Protexol to the wood. Literature on the use of Protexol as a preservative

'has shown that leaching due to weathering occurred at a slow, but detectable rate.

1-7
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Protexol could have been potentially released to the environment by two means:
spills and leaks in the process area, and leachate from treated wood that was stored
on site. The locations where Protexol had its highest potential for release to the
environment are the Protexol mixing and handling areas and the drip track area
located in the southern area of the site see Facility Map Figure 1-2.

13.2 Extentof Contamination B

This section provides a summary of data collected at the South Cavalcade site. In
order to present the data in a format which is most useful for the FS, the site has
been divided into the following areas of interest:

- surface water and sediment,
surface and surficial soifs (0-6 ft.)
subsurface soils (below 6 feet)
shallow groundwater
intermediate depth groundwater
deep groundwater

air

1

For the purposes of the FS, the South Cavalcade site has been divided into three
sections: northern area, central area and southern area. The northern and central
areas were used to store treated and dried wood, while the southern portion of the
site was the location of a tar plant and wood treating plant.

During the Remedial Investigation, samples collected at the site were subjected to
analysis for a variety of chemical parameters. For the purpose of this data summary,
the categories of light aromatics {a subset of volatile organics) and polynuclear
aromatic hydrocarbons (PAH- a subset of base-neutral organics) have been defined.
Table 1-2 identifies the compounds in each of these categories. These categories

were selected because they contain the types of chemicals typically expected at wood
treating and coal tar processing facilities.

Surface Water and Sedimens

A total of 18 surface water samples were collected in drainage ditches which both

~border the site and are found within the property limits. Surface water data indicate

that no PAH compounds were detected, while volatile organics (acetone and

1-8
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POTENTIAL CONTAMINANTS OF CONCERN

PAHs:

TABLE 1-2

naphthalene
acenaphthylene
acenaphthene
fluorene
phenanthrene
anthracene
fluoranthene

yrene

enzo{k)fluoranthene
benzotg,h,i)perylene
chrysene
benz(a)anthracene
benzo(b)fluoranthene
benz(a)anthracene
dibenz{a,h)anthracene
indeno(1,2,3-cd)pyrene

Light Aromatics:

benzene
ethylbenzene
toluene
xylene

Metals:

arsenic
chromium
copper
lea

zinc

1-8a
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methylene chloride) were detected at two sample locations. However, these two
compounds are considered to be an indication of laboratory cross-contamination.
Several metals were detected at surface water sampling points (arsenic, zinc, lead,

iron, copper, and nickel), with only arsenic exceeding the maximum contaminant
level (MCL).

Five sediment samples were collected and chemically analyzed from the drainage
ditches. PAH components were detected in each of the sampling locations, with ,
concentrations tanging from 2.3 mg/Kg to 236 mg/Kg. The highest HSL PAH oy
concentrations were detected in the southern end of the site. Volatile organic
compounds (VOA) were zlso present in the five sampling locations, but were limited
to acetone and methyiene chioride. Heavy metals, consisting of arsenic, iron, lead,
and zinc, were detected at most of the sediment sampling locations. Detected
sediment metal concentrations at all of the on-site sample locations were similar to

background conditions, and therefore may indicate no significant impact.

007666

Surface Soils

potential shallow soil source contaminant areas. These corresncand to the old tar
plant, the wood preserving plant, and a northern area of the site..

Anaiyses of the surface soils to a depth of six feet across the site indicate that the
highest levels of process related constituents are located predominantly in the
southern area of the property, in the vicinity of the coal iar plant and wood treating
operations. The estimated areal extent of visually stained surface soils throughout
the southern area of the site is approximately 1.5 acres. Small, localized areas of
surface soil contamination are also present in two areas of the northern area.
Cyanide and pentachlorophenol were not detected in any of the samples. Select
metals (coppers, chromium, arsenic, and zinc) were also present in the sutficial soils.

Grougdwater

Groundwater characterization data indicates that the highest levels of constituents of
- interest were observed in the southern portion of the site; primarily in the shawow .
aquifer (less than 20 fi. below grade). Elevated levels of several constituents were

1.9

I Evaluation of soil boring data to a depth of six feet indicated the presence of three
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also present within the next lower water bearing zone, although this zone
(intermediate approximately 50 feet) was not considered to be laterally extensive due
to the discontinuous nature of the sandy lenses.

The predominate compounds identified in the shallow aquifer were PAHSs, which

ranged in concentration from below method detection limits to observations of non-

aqueous phase creosote at several wells. Shallow zone groundwater aromatic volatile

‘organic compounds (benzene, toluene, ethylbenzene, styrene and xylene) were

detected in 7 of 18 monitoring wells. The highest measured concentration of these
was 2.48 mg/L in well CAV-OW10. The concentration of metals (arsenic, chromium,
copper, lead, zinc) within groundwater ranged from 0.02 mg/L to 2.6 mg/L, with the
highest concentration measured in well SCK-MWO06, located in the southern portion
of the site, near the former coal tar process area. A total of three wells had
measurable concentrations of four pesticides (Beta-BHC, 4,4-DDE, Endosulfin |,
and Gamma-BHC), although no specific pesticide distribution pattern was evident.

The nature of groundwater quality within the second groundwater interval showed a
similar pattern to that of the shallow groundwater zone. A comparison of PAH
distribution within the two zones shows that PAH components were detected at

various well nest locations, generally mimicking that of the shallow aquifer
contaminant plume.

Groundwater samples from deep monitoring wells CAV-OW06 and SCK-DW02 did
not indicate detectable concentrations of either semi-volatile or volatile organics
above the method detection limit. High pressure liquid chromotography (HPLC)
analyses of samples from the two deep zone monitoring wells for selected PAH
compounds did not detect any constituents at a detection level of 1.00 ug/l.

Subsurface Seils

A total of 88 subsurface soil samples (below six feet) were analyzed within the
various saturated intervals for HSL semi-volatile organic compounds and select
inorganics. Detectable PAH constituents were present in the shallow zone, upper
intermediate zone and lower intermediate zone and lower intermediate zone. No

) ‘PAHS were. deiccwd in the deep zone. - T T T T
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Air Quality

An air quality investigation was conducted at the site to characterize the nature and
extent of potential air contaminants, if any. Field measurements made during the
survey were compared to established Multimedia Environmental Goals, This
Remedial Investigation has shown that the majority of compounds identified at the
site were well below the MEG levels established by EPA.

Two phenolic compounds, 2,4-dinitrophenol and 2-methyl-4, 6-dinitrophenol,
exhibited upwind concentrations equalling or exceeding downwind levels and thus,

indicated a higher upwind background concentration. PAH compounds were not
identified in any air samples during the RI.

1.4 Qverview of Feasibility Stud

This Feasibility Study report is organized in seven sections plus appendices. Section
1.0 includes introductory information such as a description of the FS process, site
background, and summatry of the nature and extent of the problem.

Section 2.0 contains the Final Public Health and Environmental Assessment of the
site (Prepared by E.R.T and Keystone). Subsections of this section include potential
hazards identification, toxicity assessment, exposure assessment, risk
characterization, environmental assessment, and sources of uncertainties.

Section 3.0 contains the applicable or relevant and appropriate requirements
(ARARs) identified for the South Cavalcade site.

Section 4.0 is entitled Screening of Remedial Action Technologies and contains the

development of the remedial action objectives for the site and the identification and
screening of the remedial action technologies.

Section 5.0 contains the development and detailed evaluation of remedial action
alternatives. Specific items discussed in this section include the criteria used for the
evaluation of the alternatives considered under SARA or NCP. In addition, each

- alternative is_gvalvated under the proposed. new. statutes of section 121 of the
- Superfund Amendments and Reauthorization Act which includes compliance with

007668
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ARAREs; reduction of toxicity; mobility or volume; short and long term effectiveness;

implementability; cost; community acceptance and overall protection of human
health and the environment.

Section 6.0 presents an overview and summary of the detailed analysis conducted in
section 5.0

Appendices contain the specific details of the evaluation analyses and any supporting
data and information referenced taroughout the FS report.

1-12
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This section of the FS presents the Final Public Health and Environmental Assessment

(Final PHEA) for the Koppers South Cavalcade Site, The format of this assessment follows

the methodology recommended by the US, EPA (1986a) and is summarized below. [t

builds upon the work presented in Section 9.0, the Preliminary PHEA, of the Remedial
Investigation (RI) Report for the Koppers South Cavalcade Sitc.

0 Hazard Identification: Review of the compounds found in various media and

choice of potential contaminants of concern (PCOCs) for deailed

assessment, based on concentration, distribution, potential toxicity and
consistency of detection.

0 Exposure Assessment: Identification of potential exposure pathways (PEPs),
estimation of potential exposure point concentrations, comparison of
concentrations to applicable standards and criteria, and calculation of intakes
fram exposure scenarios identified in the Rl report.

o Toxicity Assessment: Review of the toxicity of each PCOC (primarily from
the literature supporting standards and criteria) and an estimation of the
relationship of quantity of intake (dose) to risk of toxic response.

0 Risk Characterization: Evaluation of the potential current and future public
health and environmental risks posed by the South Cavalcade Site.

The steps of hazard identification, including selection of PCOCs, and toxicological profiles.
have been executed in Section 9.0 of the RI Report. The results of those steps are
summarized briefly in Section 2.1, Hazard Identification and Toxicity Assessment of this
report. Section 9.0 of the Remedial Investigation (RI) Report also identified the potential
exposure pathways and the potential human receptors most likely to be exposed to PCOCs
at the site. Section 2.2 of this report begins by summarizing these findings and then attempts
to quantify, within the limits of the specific procedures, potential current and hypothetical
future exposure and risk for each of the PEPs and human receptors. In order to provide a
range of potential exposure and risks, maximum and minimum PCOC concentrations are

usuaily evaluated for each media and receptor. Both maximum and minimum exposure
. -scenarios have been evaluated for sediments at the South Cavalcade site. However,
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information on the distribution and concertration of PCOCs in surface soils throughout the
site was not available. Two samples taken from surficial depths (0.5 to 6 feet) were analyzed
and assumed to be representative of both surficial and surface soil throughout the site.
PAHSs were not detected in either sample. Because the soil data is limited, the maximum
concentrations of inorganic PCOCs and one half of the highest laboratory detection limit for
PAHs in the two valid samples were used to represent potential exposures to PCOCs in
surface and surficial soil. Because of limited information, exposure scenarios based on
mean PCOC concentrations were not developed. Had exposures and risks associated with
the exposure scenario been greater than typically allowable, then more representative
scenarios would have been evaluated. Section 2.3, Risk Characterization, combines the
potential intakes derived in Section 2.2 with available toxicological data (reviewed in Section
9.0 of the Ri report) to determine if the site poses any potential human kealth or
environmental risks and, if it does, to estimate their potential magnitude within the limits of
the specified procedures. Section 2.4 presents an Environmental Risk Assessment of the
site. Section 2.5 discusses some of the sources of uncertainty in the risk assessment process.

2.1  Hazard Identiftcation and Toxicity Assessment
2.1.1 Database

The data used for determining potential bealth risks at the Koppers South Cavalcade Site
were presented in Sections 5.0, 6.0, 7.0 and 8.0 of the RI Report (Keystone, 1988). These
data were obtained from samples collected by Keystone Environmentai Resources, Inc. and
analyzed by Keystone's Analytical Division in 1987 as part of the Remedial Investigation.

2.1.2  Selection of PCOCs

The sampling rounds conducted at the Koppers South Cavalcade Site have focused
primarily on constituents potentially present at the site given the past use of the property as
a wood preserving plant and coal tar distillation faciiity. Creosote and treating salts were
the principal preservatives reported to have been used at the site for the preservation of
wood, in addition to the various tars and pitch resulting from the distillation of coal tar
(Keystone, 1988). All wood preserving and coal tar distillation operations at the Koppers
South Cavalcade facility were permanently terminated in 1962.

007671
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A list of the PCOCs is presented in Table 2-1. The basis for selecting these PCOCs is
presented in detail in Section 9.0 of the R I Report. Also included in Table 2-1 are the
acceptable oral and inhalation chronic intakes (AIC), and potential oral and inhalation
carcinogenic potency factors. Appendix S of the RI report contains toxicological profiles for
the PCOGs; therefore, the profiles have not been included in the Final PHEA. Table 2-2,
referred to throughout the text, lists those polynuclear aromatic hydrocarbons (PAHSs) that
are potentially carcinogenic, as ideatified by the U.S. EPA (1986a).

2.2 Exposure Assegsment

Exposure assessment includes the following four steps: 1) identification of potential
exposure pathways (PEPs); 2) estimation of potential exposure point concentrations; 3)
comparison of concentrations to applicable standards and criteria; and 4) calculation of
expected intakes from plausible exposure scenarios. This section describes each of these
steps in detail. The final step in this PHEA is a quaatification of potential adverse health
risks associated with current and future PCOC intakes for maximum and minimum exposure
pathways that may exist at the South Cavalcade site. It is appropriate, however, to begin
with a brief definition of what constitutes an exposure pathw ay,

An exposure pathway is defined as the means by which an individual or a population is
exposed to contaminants that originate from a source. Each pathway represents a different
mechanism for exposure. As described in the Superfund Public Health Evaluation Manual
(US. EPA, 1986a), there are four elements that must be present for a potential human
exposure pathway to be complete:

1) a source and mechanism of chemical release to the environment;
2) an environmental transport medium (e.g., air, groundwater);

3) an exposure point, or point of potential contact with the potentially
contaminated medium,; and

4) a receptor (e.g., human) route of entry at the point of contact.

Table 2-3 contains the complete patr.ways that are investigated in this risk assessment.

007672
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TABLE 2.1(3)
POTENTIAL CONTAMINANTS OF CONCERN SELECTED FoR DETAILED
ASSESSMENT AT THE KOPPERS SOUTH CAVALCADE SITE

Potential(€) Potential(e)

(2)  The health based criteria é;resented in Table 2-1 are taken from an update of EpA 1986a. An
"NA" indicates that EPA daes not consider that criteria arprqpriate tor evaluating the
adverse human health effects potentially caused by thay ¢ emical. A" indicates thay EPA

has not developed a health criteria to use for evaluating the potential adverse health effects
caused by that chemical,

b) AIC= acceptable intake chronic,
c) Potentially carcinogenic PAH include benzo(a)amhracene, chrysene, benzo(b)ﬂouranthene,

benzo(a) yrene, dibenzo(a,h)amhracene, and indeno(l,‘.?,,?»-cd)pyrene.
édg Values oP AIC have units of mg/kg-d

-day.
Values of cancer potency factors Eavc units of (mykg-day)“l.

Alcthd) Alc(@) ) Carc(i:::'gglenic Cg:'l;?r:ggeor:lic

PCQCs . Oral Inhalation _ Potency Potency
Arsenic . Na NA 1.50 S.O0E+1
Benzene NA NA 3.20E-2 2.60E-2
gg;?:ﬂ:?glg.c PAH;(¢) NA NA LISE+1 6.11 o
Total PAHs . : . . r“i
Chromium V] 5.00E.» NA NA 4.10E+1 o
Copper 310E-2 L.OOE-2 NA NA <
Ethyibenzene LOOE- ¢ NA NA
Lead L40E.3 4.30E-4 NA NA
Toluene 3.00E-1 1.50 NA NA
Total Xylenes 2.00E-2 440E-1 NA NA
Zing . 2.10E-] - NA NA )

_____
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TABLE 2.2
POTENTIALLY CARCINOGENIC PAH

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

, 'Chrysene

Dibenzo(a, h)anthracepe
Indeno(1,2,3-cd)pyrene

2-3b

007674




TABLE 2.3
SUMMARY OF THE POTENTIAL EXPOSURE PATHWAYS AND POTENTIAL RECEPT ORS
IDENTIFIED FOR QUANTIFICATION AT THE KOPPERS
SOUTH CAVALCADE SITE
eE T - Potential =
Current or Future Media _ Potentia) Pathway Human Receptor
Current and Future Surface and Inadvertent Utility
Surficial Soil Ingestion, Dermaj Workers
Contact, Dust and
Volatile Inhalation
Current and Future Surface and Inadvertent Commercial i
Surficial Soil Ingestion, Dermal ccupants [~
Contact O
Future Surface and Inadvertent Construction ™
Surficial Soi] Ingestion, Dermat orkers O
Contact, Dust ang &
Volatile Inhalation
Future Surface and Inadvertent Residential
Surficial Soil Ingestion, Occupants
Dermal Contact
Current and Future Sediments Inadvertent Older Children
Ingestion, Dermal
Contact
Future Groundwater Ingestion Users of Aquifer
at 175 feet
Future Groundwater Ingestion Users of Aquifer
at 550 feet
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2.2.1 Potential Exposure Pathways

As described above, potential exposure pathways (PEPs) are the routes by which potential
receptors may be exposed to contaminants in air, water, or solid media (soils, sediments or
sludges). Primary direct exposure pathways include ingestion, inhalation, and dermal
contact. Potentially important PEPs have been identified in Section 9.0 of the RI report.
The PEPs which \#ii} be subjected to quantitative evaluation are pres_ented in Table 2-3,

l 2.2.1.1

Surface soil at the site extends from the surface (0 feet) to 0.5 feet; the underlying 3.5 feet is
comprised of surficial soil (0.5 to 6 feet). While no valid surface soil data have been
collected from the South Cavalcade Site, two valid soil boring samples have been analyzed

from the surficial layer of soil. Therefore, surficial PCOC concentrations have been used to
approximate PCOC concentrations in surface soils.

In order to present a tange of potential concentrations, the maximum and minimum
measured concentration of inorganic PCOCs are presented. When no PCOCs were
detected, as was the case for PAHs, high and low concentrations were estimated using one
half of the highest laboratory detection limit and one half of the lowest method detuction
limits, respectively. This procedure can lead to underestimation, if the actual PCOC
concentrations are just below the detection limit or if the two samples do not represent the
true maximum of PAHs in soils. Other site data, including visual observation of soil staining
and aromatic hydrocarbon measurements imply that detectable levels of organic PCOCs
should be present in some areas of the site. However, since soil staining is very spotty, the
average concentration of PAHs could be lower than the values reported by this procedure.
A summary of PCOC concentrations in surficial soil is presented in Table 2-4. While
maximum and minimum concentrations are presented in Table 2-4, potential exposures are
estimated only for maximum concentrations.

Utility and 8 ion Workers

Section 9.0 of the RI report identified three PEPs for utility and construction workers who
may be exposed to PCOCs in surficial soils (0 to 6 feet) during excavation. Utility and

-—construction workers were assumed not to dig deeger than 6 feet which is the depth of the

" area water table. The three PEPs are inadvertent ingestion of surficial soil; dermal contact
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TABLE 2-4

Sunmary of maximum and minimum PCOC concentrations in suface
ard surficial soils at the South Cavalcada Site

ZSs=3

) MAXIMUM HINIMUN S
PLOC CONCENTRATION LOCATION CONCENTRATION LOCATION .
TOTAL PAi 87 (mg/kg) (a) 3.2 (mgskg) (b )
$OT. CARC. PAH 29 (mgskg) (a) 1.1 (mg/kg) by “I
ARSENIC B.8 (vg/kg} AiQ-SB01-02 1 (mg/kg) {c) ’
CHROMIUM ¢.5 (ng/kg) A10-SH01-02 1 (maskg) {c)
COPPER 5 (mgrkg) A13-5801-02 2.5% (mg/kg) {¢)
LEAD 30.4 (mg/kg} A13-5801-02 2.5* (ma/kg} )
ZINC 3480 (mg/kg) A13-5801-02 2* (mg/kg} {c)

=== ===z TI¥===m =3as
(a): Sumned value of half of the maximuz laboratory detection Limit.

(b): Based on the summed value of half the method detection Limit,

{c}: Based on 13 samples including non-datects.

(*): Denotes that half the measured analyticat labaratary detection limit Was used

as minimum concentration.
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with surficial soil; and inhalation of PCOCs which have volatilized or dust particles to which
PCOCs have adhered as a result of excavation activities. However, the volatilized PCOCs
may not be of concern. Appendix 2-A evaluates the contribution to inhalation risk of
volatilized potentially carcinogenic PAHs. The calculations are worst case since they do not
account for dispersion of volatilized compounds. The calculations show that the
coniribution of volatilization is small compared to the contribution of entrained soil particles
as estimated in the final PHEA. Therefore, volatilization is not included as a PEP, and
exposures are estimated for the remaining PEPs.

Commercial Occupants

Two potential current and future PEPs associated with exposures to soil have been
identified for on-site workers who are commetcial occupants of Transcom Lines, Merchant
Transport Company, and Palletized Trucking: inadvertent ingestion of soil and dermal
contact with potentially contaminated soils. PCOC concentrations in surficial soils are
evaluated for this PEP. Exposures for the future commercial occupant scenario are
estimated using the same frequency of exposure assumptions as were used for the current
scenario; however, degradation of organic PCOCs was accounted for in the future scenario.
After review of the relevant literature, a half life of 3.8 years was derived. (See Appendix 2-
B for a more complete discussion of the derivation of the half life.)

Hyypothetical Future South Cavalcade Residents

Two potential future PEPs involving soils have been identified for the hypothetical
development of the South Cavalcade Site: inadvertent ingestion of soil and dermal contact
with potentially contaminated soils. Potential future intakes have been calculated for
children and adults. The potential hypothetical future residential scenario is based on the
maximum inotganic PCOC concentrations and on one half of the highest analytical
laboratory detection limit in the valid surficial soil samples. As with future commercial
occupants, degradation of organic PCOCs is accounted for in the hypothetical future

residential scenario. (See Appendix 2-B for a more complete discussion of the derivation of
the half lives used.)
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2.2.1.2 PEPs Associated with Sediments

Section 9.0 of the RI report identified dermal contact and jnadvertent ingestion as the two
PEPs through which recepiors could potentially be exposed to PCOCs in sediments.
Potential current exposures are quantified for these two PEPs using both maximum and
minimum PCOC concentrations. Potential future exposures were not quantified because

“they were assumed to be identical to the current exposure scenario. A summary of

maximum and minimum PCOC concentrations in sediments used in the risk assessment is
shown in Table 2-5.

On-Site Trespassers

For this group of receptors, two current PEPs have been identified at the South Cavaicade
Site: dermal contact with potentially contaminated sediments; and inadvertent ingestion of
potentially contaminated sediments. Two potential current intake scenarios - one based on
maximum PCOC concentrations, the other based on minimum PCOC concentrations - have

been evalvuated for older children (ages 7 to 18) trespassing on the property. Younger
children do not have access to the site,

2.2.1.3 PEPs Associated with Groundwater

Section 9.0 of the RI Report identified PEPs associated with ingestion of groundwater
containing PCOCs. Two groundwater PEPs were for users of the aquifer a: 175 to 205 feet
and another PEP was for users of the aquifer at 550 feet. The aquifers shallower than 175
feet have not been historically used for water supplies according to reported water well logs.
The upper aquifers may not have been used due to poor yields in these aquifers. Therefore,
their hypothetical development was not evaluated.

Two PEPs associated with the aquifer at the 175 to 205 foot interval are evaluated. The first
PEP (Situation 1 in Figure 2-1) involves the potential migration of PCOCs with vertical
groundwater flow to the aquifer at 175 feet and subsequent transport of the PCOCs to a
hypothetical future well extracting drinking water. The seccnd PEP (Situation 2 in Figure 2-
1) involves potential migration of PCOCs with horizontai groundwater flow to a hypotheticai
future well which is cracked and allows PCOCs to seep inside and mix with the exiracted
drinking water. The PEP associated with fhe aquifer at 550 feet (Situation 3 in Figure 2-1)
involves potential Iﬁigration of PCOCs with horizontal groundwater flow to an on-site

2-6

007679




007680

TABGLE 2-5

Summary of maximam and minimum PCOC concentrations in sediment

at the South Cavalcade Site

HAX THUM
pcoc CONCENTRATION LOCAT 10§
TOTAL PAH 10.2 (mg/kg) $011-01
POT. CARC. PAH 5.825 (mg/kg) $011-01
ARSENIC 34 (mg/kg) $003-01
CHROMIUN 72 (mg/kg) SDO3-61
COPPER 89 (mg/kg) $D11-01
LEAD 540 (mg/ka) $005+01
218c 1200 (wg/kg) $005-01

T HINIMUM
CONCENTRATION LOCATION

2.8 (mg/kg)*

0.990*
2.5%
2.5%*
2.54%

(mg/kg)
(mg/kg)
(mg/kg)
(ma/kg)

10 (mg/kg}
58 (mg/kg}

m—e e EE Ll L L L L L T L T T Y aupuyen

MANY
MANY
MANY
MANY
MANY
s001-92
$001-02

* = Denotes summed value of half of the maximum measured detection limit
*%z Qenotes that half the analytical lab detection limit was used as minimum

concentration,

et
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abandoned weli, leakage of PCOCs through the well--which is assumned to be cracked and
rusting--to the aquifer at 550 feet, and subsequent transport of PCOCs to a hypothetical
future well which is exiracting drinking water,

As shown schematically in Figure 2-1, PCOCs can potentially migrate vertically with
groundwater flow to the aquifer at the 175 to 205 foot interval. If PCOCs reach the aquifer
at 175 feet, these chemicals can poten:ially migrate horizontally with groundwater flow in
this aquifer to a hypothetical drinking water weil. The hypothetical extraction well in Figure
2-1 is locatud south of the site because groundwater in the aquifer at 175 feet flows from
north to south. The potential for PCOCs to migrate vertically through the slickenslide clays
has been demonstrated by the presence of PCOCs in the sand layer at the 40 to 50 foot
interval which underlies a 20 foot layer of clay. However, since no PCOCs have been
detected in the 175 to 205 foot layer, the vertical migration of PCOCs has, to date,
apparently been attenuated. The existence of two clay layers, one 65 feet thick and the
other 50 feet thick, between the sand layer at 40 feet and the aquifer at 175 feet is probably
responsible for this atienuation. While these two clay layers will probably impede future
vertical migration of PCOCs to the aquifer at 175 feet for the foreseeable future, the
potential for such migration exists. However, because there is no information on the
permeability of the clay layers at the 50 to 115 foot and 125 to 175 foot intervals, especially
quantification migration through slickenslides, accurate evaluation of this migration
potential is not possible.

Situation 2: Potentig
Extraction Well

As shown schematically in Figure 2-1, PCOCs can potentially migra‘c with horizontal
groundwater flow to a hypothetical future well which is extracting drinking water. If this weil
i cracked, then PCOGCs could potentially seep into the well and mix with the drinking water.
The hypothetical extraction well for this situation is shown on the western border of the site
because shallow groundwater flows ifi an east to west diszction. While the potential for this
migration exists, accurate evaluation of this migration pathway is not possible due to the

_ uncertain dilution of the site PCOCs in this hypothetical well. Therefore, it was assumed, -
~ for the purposes of estlmatmg a worst case exposure, that the hypothetical off-sue well may

2.7
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contain aqueous phase PCOCs at a level equal to that of the concentrations in the 10 foot

sand. This is very conservative because adsorption to soils will likely attenuate these
concentrations.

ituation_3: Potential Migratio i tal Groundwater Flow through
Leaking Abandoned Well § ui 550

_As shown schematically in Figure 2-1, PCOCs can potentially migrate with horizontal

groundwater flow to an abandoned well. If this well is cracked or rusted, then PCOCs could
potentially seep into the well and drair to the bottom of the well which is believed to be
screened in the 550 foot aquifer. If PCOCs reach this aquifer, these chemicals can
potentially migrate horizontally with groundwater flow in this aquifer to a hypothetical
drinking water well., The hypothetical extraction well in Figure 2-1 is located south of the
site because groundwater in the aquifer at 550 feet flows from north to south. While the
potential for this iigration exists, accurate evaluation of this migration pathway is not
possible because there is no model yet which can quantify the migration of non-aqueous
phase liquids (NAPLs) such as creosote. Th..fore, it wvas assumed, for the purposes of
estimating a worst case exposure, that the hypothetical off-site well may contain aqueous
phase PCOCs at a level equal to that of the concentrations in the 50 foot sand. This is very
conservative because adsorption to soils will likely attenuate these concentrations.

2.2.2 stimation o e

The summary of PEPs presented above and in Table 2-3 indicates that people may currently
be exposed to PCOCs through the following PEPs at the Koppers South Cavalcade Site:

o inadvertent ingestion of soil and sediments
0 dermal contact with soil and sediments
o inhalation of PCOCs on entrained dust

Table 2-3 also identifies inhalation of volatilized PAHs as a potential PEP for utility and
construction workers. However volatilization may not be of concern. Appendix 2-A
evaluates the contribution of inhalation risk of volatilized potentially carcinogenic PAHSs to
construction woikers and demonstrates that potential risks do not contribute significantly to
total risk in comparison to other PEPs. Consequently, potential exposures via volatilization

————zwere not included in the intake calculations presented in Section 2.2.3.
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Future PEPs include the abave, as well as hypothetical ingestion of groundwater containing
PCOGs. Table 2-6 lists the assumptions used ip the different exposure scenarios. This
section presents a detailed discussion of the PEPs, including a description of the
assumptions used to estimate PCOC intakes for the gioups of potential receptors that have
been identified as being potentially exposed to PCOCs in soil, sediments, adsorbed to
resuspended dust particulates, and in groundwater. Those potential receptors are: adult
occupants working at a current or future commercial establishment; utility workers working
on the current or future site; construction workers working on the site in the future; older
children (ages 7 to 18) trespassing on the current site; and, youngzr children (ages 2 to 6),
older children {ages 7 to 18), and adults living on the future hypothetically developed site.

Degradation of organic PCOCs has been accounted for in the future hypothetical surficial
soil scenarios for future residents and commercial occupants. Degradation of organic
PCOCs has not been accounted for in scenarios that include exposure to sediments or
groundwater or exposure to buried soils.

Potential Inadvertent Ingestio Soil or Sed;

Children may inadvertently ingest soil while they play out of doors and adults may
inadvertently ingest soil while they perform yard work or engage in other outdoor activities.
Inadvertent soil ingestion exposure is estimated by combining the concentration of the
PCOC in soil, the rate of potential soil ingestion, the weight of the person potentially
ingesting the soil, and how often the person may potentially ingest soil.

Thus the calculation of soil ingestion is:

Ingestion (mg PCOC/kg/day) =
PCOC concentration (mg/kg soil) X ingestion rate (mg soil/person/day) X
fraction of days on site in a year (day/day) X fraction of years on site in a
lifetime (year/year) X unit adjustment factor (kg soil/10° mg soil) / body
weight (kg/person).
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TABLE 2-6

A SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS ’ 1

Ground L
o Surface/Surficial Soil Water Sediments
Parameter Current Futore Future Current/Future  References
BODY WEIGHT (kg) .
Younger Child - 17 - -- a)
Older Child -- 50 -- 50 L b)
Adult - 70 70 - F a
Utility/Construction Worker 70 70 - - f a
‘Commercial Occupant 70 70 - - E Ea
DAYS EXPOSED (day/day) -
Yeunger Child -- 180/365 -- ~ i
Older Child - 52/365 -- 12/365
Adult - 26/365 365/365 -
Construction Worker 195/365 195/365 - -
t Utility Worker 10/365 10/365 -- -
© Commercial Occupant 20/365 20/365 -- -
YEARS EXPOSED (yr/yr) 5
Younger Child - 570 - -
Older Child -- 12/70 -- 12/70
Adult - 53/70 70/70 --
Construction Worker 1/70 1/70 - -
Utility Worker 1/70 1/70 - -
- Commercial Occupant 20/70 20/70 - -
SOIL INGESTION RATE
(mg/day) 100 100 - 100 | ()
INHALATION RATE 2 2 - _
(m”/hour)
WATER CONSUMPTION -- - 2 - {(a)
Rate (I/day)
, i 3 007685
,Is« ngu Lo fh I i %L, .-@f:‘i s ﬁ‘m'iifﬂlﬁ —— iﬁ%i Y
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e TABLE 2-6 (continued)
: A SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS

Ground
*, Surface/Surficial Soii Water Sediments
Eammgwr Current Futore Futere . . Cerrent/Future  References
KII%CONTACT‘ING SOIL
(cm*“/day)
Child - 2070 :
¥ Older Child - 1880 - . 1880 b
i Adult - 1120 - - b
ik Construction Worker 2230 2230 - - b
o Utility 2230 2230 . -~ b
fr Commercial Occup pagit 2230 2230 - . -
f{. Soil on Skin (mglem<) 0.5 0.5 - - 05 @
» j ‘g]Skm  Absorption
& | Adjustment Factor o
v I Organics 8.01 €.01 - 0.01 (e)(k)
E Inorganics 0 0 -~ 0 (f.gh, i)
articulate Matter in 03 03 - =~
| air {mg/m-) ;
{a) EPA(1986a). fy EPA(1931). N
{b) Anderson et al. (1985). g) EPA (1984d). -
{c) Clausing et al. {1987). (h) EPA(1984e). |
d) Lepowetal (1975), i) EPA (1984f). ﬂ
(e) Poiger and Schiatter {1980). j) EPA (1986¢).

k) Feldman and Maibach (1970, 1974) H

Citation of any study does not constitute agreement with, nor acceptance of, the computations reported i i the studies.
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When children and adults are outside and contact soil, they not only may inadvertently
ingest soil but they may also absorb some of the PCOCs through their skin. Dermal
exposure to PCOCs in soil is estimated by combining the concentration of the PCOC in soil,
the amount of skin potentially exposed to soil, the amount of soil on skin, the weight of the

person potentially contacting the soil, a factor to account for reduced absarption of PCOCs .. -~}
through skin, and how often a person contactssoil. . . TR

The calcuiation of dermal exposure to PCOGCs in soil is:

Dermal intake (mg PCOC/kg/day) =
PCOC concentration (mg/kg soil) X exposed skin
(cm2/person/day) X soil on skin (mg soil/em2) X fraction of days on site in a
year (day/day) X fraction of years on site in a lifetime (yearfyear) X skin

absorption adjustment factor (unitless) X unit adjustment factor (kg soil/100 A
mg soil) / body weight (kg/person),

I tential Inhalation o e lates

The earth-moving equipment utility and construction workers use to excavate soils may
generate dust containing PCOCS, The amount of PCOC:s inhaled is estimated by combining
the concentration of PCOCs in the soil, the concentration of respirable particulates of soil
arigin in the air, the amount of ajy breathed, the weight of a worker, and how long a worker
is exposed to the particulates. As noted carlier, volatilization of organic PCOCs may aiso

accur but is estimated to be insignificant in comparison to exposures through other routes .
(Appendix 2-A), )

The calculation of inhalation exposure from PCOCs on airborne pdrticulates is:

Inhalation intake (mg PCOC/kg/day) =
PCOC soi! concentration (mg PCOC/kg soil) X soil in air (mg soil/m3 air) X
amount of air breathed (m3 air/day) X fraction of days on site in a year

(day/day) X fraction ¢ years on site in a lifetime (yearfyear) X unit correction
factor (kg soil/100

mg sail) / body weight (kg/person).

2-10




At some time in the future, PCOCs may reach a well used to supply potable water for
domestic and commercial use, Ingestion exposure to PCOCs in groundwater is estimated by
combining the concentration of PCOCs in groundwater, the weight of a person, and how
much groundwater they are assumed to ingest,

‘The calculation of hypothetical ingestion exposure to PCOCs in groundwater is:

Hypothetical Ingestion intake (mg PCOC/kg/day) =

PCOC groundwater concentration (mg PCOC/L water) X water consumed (L
water/person/day) / body weight (kg/person).

223 Potential Exposure Scenarios for
Surface and Surficial Soij

As described earlier in the RI, the South Cavalcade site is divided into three distinct areas;

the southern, northern and central areas, The following description is based on
observations made by ERT on a recent visit to the South Cavalcade site.

At present, a portion of the petimeter of the southern area is surrounded with a six-foot
high chain-link fence, topped with three rows of barbed wire intertwined with cojled razor
wire. Each gate leading to Merchants Transport Company is electrically alarmed. The
northern area is also contained by an eight-foot high chain-link fence, topped with three
rows of barbed wire. In addition, access is limited because there is a night security guard on
duty at the front gate, located near Cavalcade Street. The central area, presently

unoccupied, is heavily vegetated with grasses, bushes, wildflowers, and trees and contains no
visual evidence of soil contaminziion.

The Houston Belt and Terminal Railroad tracks border the eastern and western sides of the
South Cavalcade Site between Collingsworth and Cavalcade Roads, During the Site visit

two separate trains and a truck spraying herbicides passed through the area within a three-
hour period,
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2.2.3.1 Potential Curvent Intokes

Litility Workers

One group of potential réceptors who may contact surface and surficial soils at the South
Cavalcade Site are utility workers. Utility workers may potentially be exposed to PCOCs via
inadvertent ingestion of soil, dermal contact with soil, and inhalation of particulates
containing PCOCs, The formulas used to estimate exposures via these PEPs were described
previously in Section 2.2.2, Assumptions used in the estimation of exposure are presented in
Table 2-6. 7 S e b

Potential Inadvertent Ingestion of PCOCs in Soil, While on-site, workers were also
assumed to inadvertently ingest 100 milligrams of surficial soil per day. The discussion on
ingestion of soil described in section 2.2.3.2 presents the data supporting the use of 100

mg/day.

Potential Dezmal Exposure to PCOCs in Soil. Utility workers were assumed to be on-site
for a totai of ten days, eight hours per day. This was judged to be a sufficient time period to
complete a major repair. Workers were assumed to have 2230 square centimeters of skin
come into contact with soil. This is equal to the entire surface area of both their hands and
one half of the entire surface area of both of their arms. Other dermal exposure
assumptions were identical to those used for adults contacting soil in hypothetical future
eXposure scenarios, as fully described in the next section (Section 2.2.3.2),

Potential Inhalation of PCOCs Absorbed onto Airborne Particulates, While working
around heavy earth-moving equipment, workers may potestially inhale airborne sojl
particulates that contain PCOCs. Estimation of inhalation expasures require that the
amount of air a worker breathes and the amount of particulates in ajr be estimated.
Typically, an adult is assumed to inhale 20 cubic meters of air per day (US. EPA, 1986a).
This is cqual to about 1 cubic meter per hour and is representative of an inhalation rate for
someone who is not performing strenuous exercise, The rate of inhalation increases with an
increase in physical activity. Workers were assumed to be physically active and thus
potentially be breathing at twice the standard rate. The risk assessment assumes workers
breathe at the rate of 2 m3 an hour, or a total of 16 m3 per eight hour shift while working on
site. Alr at the worksite was assumed to containt 300 micrograms of particulate matter per

DO076E9
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cuble meter. This is equal to twice the National Ambient Air Quality Standard_for
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particulate matter. All of the particulate matter {s assumed to be respirable (less than 10
mi~rometers) and of on-site surficial soil origin. Thus, workers are assumed to breathe air
with 200 micrograms of particulate matter per cubic meter the entire eight hours of every
day they are on site. These assumptions result in an overestimate of potential warker
inhalation exposures since not ali particulates will be from the site and not all particulates
are respirable. In addition, workers will not be active the entire 8 hours they are on site nor
is it likely that the air will covtain 300 micrograms of particulate for 8 hours,

Potential Total Contaminant Intake. To provide an upper bound of the range of potential

utility worker exposures, the risk assessment estimaies exposures for surficial soi' PCOC
concentrations. Potential utility worker intakes are presented in Table 2.7,

Commercial Qccupants

Another group of potential receptors who may contact surface soils at the site are on-site
workers. These workers are assumed to work at one of the three commercial transport
companies located on the Koppers South Cavalcade Site: Transcom, Palletized Trucking,
or Merchant Transport Company. The two PEPs of concern are inadvertent ingestion of
sail and dermal contact with soil. Formulas used to estimate these exposures were

previously described in Section 2.2.2. Exposure assumptions used in this scenario are
presented in Table 2-6.

Commercial occupants were assumed to be outside and on-site 1 hour per day each wark
day, working 5 days per week, 46 weeks per year. Forty-six weeks per year accounts for a
worker’s annual holidays (assumed to be 12 days), average annual vacation over twenty
years (assumed to be 16 days), and days a worker may be sick during the year (assumed to
be 2 days). Thus a worker is assumed to be on-site 52 weeks per year less the 6 weeks he or
she is away from his or her job. This is equivalent to being exposed for twenty 12 hour work

days per year. The risk assessment uses a twelve hour day to account for the typically longer
days worked by trucking company employees.

Potential Inadvertent Ingestion of PCOCs in Soll. While at work, a 70 kilogram worket was

assumned to inadvertently ingest 100 milligrams of soil per day, identical to that for utility
workerts.
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Table 2-7

POTENTIAL UTILITY WORKER TNTAKES

Potential inteke of every PCOC, broken down by PEP, is shoun for a utiiity worker
potentially exposed to PCOGC concentrationd in surficial soils at
South Cavalcade under curcent conditions., The last column shows the total potential
doily lifetime intake. PCOC concentrations used to generate the potential intakes
arg shown in the seqend calumn, PEOCs not Llisted were nct detected.

- ----Potantial
Potential Potential Potential Total

Peag Soil --permai  Inhalation Lifetime

PCOC Concentration Ingestion Intake intake Intake
(m/kg sail) (mg/kg/day)  (my/kg/day) (mg/kg/day)  (mg/ko/day)

o EEES an =SERE
Total PAN a7 4.86E-08 5.42R-09 2.33€-09 5.64E-00
Pot.Carc, PAH (a) 29 1.62E-08 1.81€-09 7.76€-10 1.88€-08
Arsenic a.e 4.92E-0% 0.00E+00 2.36€-10 5.16€-09
Chromium 9.5 5.31E-09 0.008+00 2.95€-10 5.57E-0¢
Copper 5 2.80e-09 0.00£+00 t.34E-10 2.93E-09
Lead 30.4 1,705-08 0.00e+00 8.16€-10 1.78€-08
2inc 3480 1.95€-06 C.00E+00 9.34€-08 2.04€E-06

agam =sEs

3
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Potential Dermal Exposure to PCOCs in Soll. Commercial occupants were also assumed to
contact soil with an estimated 2230 ¢m? of exposed skin. This assumes that the entire
surface area of bath their hands and one half of thie entire surface area of both their arms
are exposed. Additional dermal exposure assumptions are d.suribed in detail in the
hypothetical future intake section (Section 2.2.3.3).

Potential Total Contaminant Intake. Table 2-8 presents the estimated potential inta:~e .

~ this group of receptors. The risk assessment further assumes that all of the soil that a
__worker cantacts does not contain PCOCs, Only a smal; portion of the surface soil of the site

is visibly stained, The tatal of these areas was estimated to be, at maost, two acres in size. the
areas also did not have any characteristics that suggest they would be visited more
frequently by workers than other areas of the site. The risk usscssment accounts for this by
assuming that the frequency at which a worker contacts visibly contamir.ated surface soils is
directly proportional to the fraction of the site’s surface soils that are visibly contaminated.
Fifteen percent of the surface soils were assumed to be visibly stained and contain PCOCs
based on the stained area at one business (1.5 stained acres/10.3 total acres). Thus the total

on-site soil intake was multiplied by .15 to account for the times a worker is assumed to
contact stained soils,

2.2.3.2 Patential Hypothetical Future Intakes

Construction Workers

In the event that the South Cavalcade Site is developed, construction workers may
potentially be exposed to PCOCs in surficial soils. PEPs include inadvertent ingestion of
soil, dermal contact with soil, and inhalation of airbotne pariiculaves containing PCOCs.
The formulas used to estimate exposures via these PEPs were described in Section 2.2.2.
With the exception of number of weeks on-site per year, exposure assumptions for
construction workers were assumed to be identical to those used to estimate utility worker
exposures. Construction worke:s were assumed (o need a longer time period to complete
their job than utility workers and, therefore, to be on the site for 39 weeks out of the yeay
instead of 2 weeks. Because construction workers could be exposed to buried as well as
surface soils, and reliable degradation values were i ot located for buried soils, degradation
of PCOCs is not accounted for in the construction worker scenario, Table 2-9 presents the
estimated potential intakes for these receptors.
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Table 2-8
POTENTIAL OH-SITE HORKER {COMME
Potential intake of every PCOC, broken down by PEP

9ccupant) potentially exposed to PCOC concent
South Cavalcade under current conditions.

RCIAL GCCUPANT) INTAKES

+ is shoun for an an-site worker {commercigl
rations in surficial seils at

daily Lifetime intake,

PCOC concentrati

The last cotum shows the total potential
ons used to generate the poetential intakes

T - are shown in the second column,

Patential

PCOCs not listed Were not detected,

Potential Potential Total

PCOC Soil Dermal Lifetime

PCOG Concentration Ingestion Intake Intake

{mg/kg soil) (mafkg/day) (mg/kg/day) (my/kg/day)

Total PAH 87 2.92E-07 3.25E-08 3.24E-07

Pot.Carc. PAK (f) 29 9.73E-08 1.C56-08 9.89E-08

Arsenic 2.8 2.95E-08 0.00E+Q0 2.95E-08

Chromium 9.5 3.19e-08 0.00E+00 3.196-08

Copper 5 1.68E-08 0.00E+Q0 1.48E-08

Lead 30.4 1.025-07 G.00E+00 1.02E-07

2ing 3480 t.17£-05 0.00E+00 1.178-05
2-l4a
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Utilixy Workers

Potential future utility worker exposures were estimated using the same frequency of
exposure assumptions as were used to assess current exposures. Since the potential
exposure assumptions are the same, the estimated potential future intakes for utility
workers will be the same as those for current exposures presented in Table 2-9.

Conmercial Occupants

Potential future commercial worker exposures were ¢stimated using the same frequency of
exposure assumptions as were used to assess current exposures. The current and future
scenarios ditfer because the future scenario accounts for degradation of organic PCOCs
over the 20 year exposure period and the current scenario does not. Table 2-10 displays the
estimated potential future intakes for commercial workers,

Residential Occupants

Two areas of the South Cavalcade Site are occupied by commercial establishments:
Merchants Transport Company and Palletized Trucking are in the southern areas;
Transcom occupies the northern area. The central area is currently idw: and without a fence
or other type of restrictive access. It is unclear what development, if any, will occur in the
future. While the South Cavalcade property is bordered on the western side with residential
development, it is also adjacent to other industrially developed properties. In addition, the
RI report noted that the residential population has been declining since 1970, and the trend
is expected to continue through the year 2000 (Keystone, 1988). Future potentiat exposure
via contact with surface soils in the South Cavalcade Site area will be evaluated for a

hypothetical scenario where the South Cavalcade area is developed as a residential
subdivision.

The risk assessment assumes that a person would live in the hypothetically developed South
Cavalcade Site for his or her entire 70 year lifetime and inadvertently ingests and dermally

contacts contaminated soil. The exposure scenario for hypothetical future residents
accounts for degradation of organic PCOCs.

. Patential Ingestion of PCOCs in Seil. The U.S, EPA (1986a) has suggested that children
“between the ages of 2 and 6 are the individuals for whom ingestion of surface soils should be

2-15
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Table 2-9
POTENTIAL CONSTRUCTION WORKER INTAKES

Potential intake of every PCOC, broken down by PEP, is shown for a construction
worker Potentially exposed to PCOCs in surficial soils at South Cavalcade under current
conditions. The last column shows the total potential daily lifetime intake. peoC
concentrations used to generate the potential intakes are shown in the second column,
, --PCOCs not listed were not detected.

Patential

Potential Potential Potential Total

PCOC Soil Dermal tnhalation Lifetime

PCOC Cencentration Ingestion Intake Intake Intake

(ma/kg sail) (ma/ky/day) (mg/kg/day) (mg/ky/day) (mg/kg/day)

Total PAH 87 9.49E-Q7 1.04E-97 4.55g-08 1.10E-06

Pot.Carc, PAH (a) 29 3. 16£-07 3.53e-08 1.52e-08 3.67E-07

Arsonic 8.8 9.59E-08 0.00E+00 4.61E-09 1.01e-07

Chromium 9.5 1.04E-07 0.00E+00 4.97E-09 1.09€-07

Copper 5 3.456-08 0.00E+00 2.62E-09 5.71E-08

Lead 30.4 3.31e-07 0.00E+00 1.59€-08 3.47c-07

Zihe 3480 3.79E-05 0.00e+00 1.82E-06 3.98E-05
2-15a
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Table 2-10
POTENTIAL ON-SITE WORKER (COMMERCIAL GCCUPANT) FUTURE INTAXES

Potential intake of every PCOC, broken down by PEP
(comercial occupant) potentially exposed to conce
soils at South tavalcade under future conditions.
potential daily Lifetime intake. PCOC concentrations used to geserate the patential
intakes are shown in the second colum.  PCOCS not Listed were not detected.

. is shown for an on-site votker
ntrations of FCOCs in surficial
The last column shows the total

s Potential

Potential Potential Total

PCCC Soil Dermal Lifetime

Pcoc Concentration Ingestion Intake Intake
(mg/kg s0il) (mg/kg/day) (mg/kg/day) (mg/kg/day)

Total PAH (a) 24.3 8.15e-08 2.09c-09 8.29£-08
Pat.Carc. PAH (a) 8.1 2.72E-08 3.03e-09 2.76E-08
Arsenic 8.8 2.95E-08 0.60E+00 2.95E-08
Chromium 2.5 3.19€-08 0.00&+00 3.19e-08
Copper 5 1.68£-08 0.00e+00 1.63E-08
Lead 30.4 1.02E-07 0,00E+00 1.026-07
Zing 3480 1 17E-05 0.00E+00 1.17E-05

007696

Lo ]




007697

of special concern. Estimates of the amount of soil ingested by children in the relevant age
group are based on little direct data and vary widely. The minimum soil ingestion reported
in the literature is 10 milligrams per day, based on presumed intake of soiled candies (Day
et al, 1975), while the highest, 10 grams per day, is the upper portion of the range estimated
by Kimbrough et al. (1984;. The high end of predicted soil ingestion rates has been
adjusted downward to 500 milligrams of soil per day (U.S. EPA, 1986a), and it has been

. acknowledged by the U.S. EPA that the high level of intake is probably only pertinent for

children with pica (a syndrome in which children intentionally eat non-food objects).

Two studies using trace elements in fecal material have recently been published. Binder
et al. (1986) estimated that 1 to 3 year old children ate soil at the rate of between 181 and
184 milligrams of soil per day to about 1834 milligrams of soil per day. They cautioned that
their values were only estimates, however, since an understanding of the metabolism and
absorption of trace elements is limited and other sources of trace elements in a child’s diet
were not accounted for. They suggested that more studies with appropriate controls are
needed. A study incorporating some of the recommendations of Binder et al. (1986) was
conducted by Clausing et al. (1987). Clausing et al’s study estimated that nursery-school
aged children ingest approximately 100 milligrams of soil per day with a standard deviation
of 67 milligrams per day. The same group of researchers also measured trace element
intake of a control group of children. These were hospitalized children who were unable to
go outside and be exposed to soil. When the intake of trace elements is accounted for, the
estimate of a child’s rate of soil ingestion decreases to 55 milligrams per day. Because the
estimates still have uncertainty associated with them, and in order to be protective of public
health, this risk assessment assumes that children ingest 100 milligrams of soil per day,
nearly twice the amount estimated by Clausing et al. (1987). The rate of soil ingestion used
for the age group 0 to 3§ years is the same as that recommended by Paustenbauch etal.
(1987) where the available information for risk assessments of dioxin in soil was critically
reviewed.

This risk assessment assumes that young children, (ages 2 through 6) will be outside and in
prolonged contact with soil for 180 days of the year. This corresponds to approximately
three and one half days per week. Several factors suggest that a child may be in prolonged
contact with on-site soil for fewer days per year. Younger children are not likely to be
outside when the weather is extremely hot and humid, as it often is in the summer in

Houston. Younger children are also not likely to be outside for prolonged periods when the -
. TTiweather is cool, and/or wet as it can be in the g{iqggr_i@gms, . Younger children are also_
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likely to be taken by their parents when they go off-site to run errands, Taking all of these
factors into account, the assumption that younger children will be outside and in prolonged
contact with soil for 180 days per year is considered to be a reasonable assumption for the
average child, noting that only direct observation can determine the exact amount of time a
child is outdaors and playing in soil.

Older children and adults are assumed 1o engage in outdoor activity as well; however, no
empirical information has been located regarding their rate of soil consumption. The risk
assessment assumes that these people inadvertently ingest soil at the same daily rate as has
been measured in young children (100 mg soil/day) but that they ingest soil less frequently
than young children. Older children (ages 7 to 18) are assumed to be in prolonged contact
with soil for one day per week. This is equal to 52 days per year. Older children are
assured to have decreased exposure compared to younger children. In addition to some of
the factors mentioned above for younger children, as a child gets older, he or she is more
likely to spend more time off-site visiting more interesting areas, engaging in after school or
other civic activities, and participating in organized sports. Thus, the risk assessment
assumes that older children are exposed only one day per week. As with younger children,
the exact amount of time an older child spends on site in prolonged contact with soil can
only be accurately determined by direct observation,

Aduits are assumed 1o be in prolonged contact with on-site soil only 26 days per year. This
is equivalent to one day a week for half of the weeks out of the year.‘ This frequency of
exposure may be typical of an adult who does yard work for six months out of the year.
Children, ages 2 to 6, are assumed to weigh 17 kilograms. Older children are assumed to

weigh 50 kilograms. Adults are assumed to weigh 70 kilograms. The exposure assumptions
used are listed in Table 2-6.

PCOC intake via inadvertent soil ingestion by children and adults living in the hypothetical
development at the South Cavalcade Site was estimated based on two valid samples in
which no organic PCOCs were detected. The risk assessment assumes that all of a child’s
and adult’s on-site outdoor time is spent on the most contaminated parts of the South
Cavalcade Site. At the South Cavalcade Site, only two relatively small areas were observed
to have visible surface soil staining; thus if the Site were to be developed, most residents
would have no exposure and no risk. Only those few residents whose property contained ail
or part of the stained areas would i potentially exposed if the soiled areas were not built

_upon or paved aver and otherwise exposed. Additionally, the assumptions used to estimate
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dermal adsorption and inadvertent soil ingestion are very conservative and result in an
overestimate of expasure for all residents, but do provide an upper bound for potential
exposures assuming the two soil samples represent the maximum. It these samples do not,
then the upper bound risk would be higher. Thus, because the exposure assumptions are
possible but very unlikely, this scenario is conservative.

Potential Dermal Exposure to PCOCs in Soil. Potential dermal exposure to PCOCs in soil
was estimated for the same age groups as for potential exposure through soil ingestion
(chiidren ages 2 through 6, 7 through 18, and aduits ages 19 and older). Assumptions
identical to the inadvertent soil ingestion scenario were also made for years lived as a
residential occupant on the South Cavalcade Site, time spent on the site, bady weight, and
for PCOC concentration in soil (see Table 2-6 for a list of exposure assumptions).

Assessment of PCOC intake through dermal contact with contaminated soil required
estimation of three new parameters: the amount of skin in contact with soil; the amount of
soil on skin; and the rate of absorption of PCOCs through intact skin,

The risk assessment assumes that every day a younger child goes outdoors to play, he or she
covers the entire surface area of both of his or her hands, half of the entire surface area of
both of his or her arms, half of the entire surface area of both of his or her legs, and half of
the entire surface area of both of his or her feet with soil. The total exposed surface area is
assumed to be 2070 cm? (Anderson et al., 1985). Half of the surface area of a child’s arms
corresponds to a child getting soil on one side of his or her arm from hand to shoulder or to
getting soil on all sides of both arms up to the elbow. The assumed exposures for a child’s
legs can be described similarly. Getting soit aver one half of the surface area of a child’s feet
corresponds to a child walking barefoot every time he or she goes outside to play. The
above assumptions for quantifying the amount of a child’s surface area exposed to soil
contact are likely to overestimate exposure since they assume that every time a child goes
outside he or she will: (1) get soil on the exposed area of skin; and (2) his or her arms, legs,
and feet will be uncovered. In many instances this will not be the case because only a
portion of a child’s appendages will be uncovered.,

Older children (ages 7 through 18) are assumed to have a smaller proportion of their body
surface area exposed to soil. The risk assessment assumes that only one half of the entire

surface area of both an older child’s hands will be covered with soil. For example, only the

palms will have soil adhering to them. The risk assessment further assumes that one quarter
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of the entire surface area of an older child’s arms and legs will come into contact with
contaminated soil from the site. This corresponds to the fronts of both shins and both
forearms being exposed to soil on the site. The total exposed surface area of an otder child
is 1880 cm? (Anderson et al., 1985). Adult residents (ages 18 through 70) are assumned to
have one half of the entire sur{ace of both of their hands come into contact with soil and

also one quarter of the entire surface area of both of their arms, Thus the exposed area of |
adults is assumed to be 1120 cm (Andersgn et al. 1985).

The risk assessmcnt assumes that a person’s skin has 0.5 milligrams of soil per square
centimeter when soiled. This is based on the study of Lepow et al. {1975) that used tape to
take sail off of the hands of children and determined that approximately 0.5 milligrams of
soil per cm? adhered to a child’s hand. A recent review of assumptions used for
polychlorinated dibenzodioxins (PCDDs) in soil risk assessments also reported that 0.5 mg
soil/cm2 is a realistic estimate of the amount of soil on skin (Paustenbauch et ai., 1986).

Little information about dermal absorptior: is available for most of the PCOCs and for most
organic compounds, especially when adsorbed onto soil as they might be at the South
Cavalcade Site. Measurements of the dermal absorption of several organic compounds and
pesticides dissolved in acetone, applied on the forearms of human subjects and allowed to
remain in contact with skin for 24 hours have revealed a large range in absorption varying
from less than a percent of the applied dose (diquat, hippuric acid, nicotinic acid, and
thiourea) to over fifty percent of the applied dose (carbaryl and dinitrochlorobenzene)
{Feldman and Maibach 1970, 1974). The average absorption for the 33 compounds tested
was 15 percent. Note that this value is for compounds dissolved in a solvent and then
applied directly to the skin for a 24-hour period. Dissolution of PCOCs in an arganic solvent
greatly increases compound mobility when compared to adsorption on soil. These
conditions would not be representative of exposures at the South Cavalcade Site where
contaminants have been mixed with and adsorbed onto soil for over 25 years, where
exposure duration will be much shorter because soil will be washed off when bathing, and
where areas of skin with varying absorptive capacity will be exposed. All of these factors will

serve to decrease the amount of PCOCs potentially absorbed from soil at the South
Cavalcade Site.

The effect of adsarption of PCOCs onto soil can be taken into account, in part, by using the

results of Poiger and Schlatter (1980). They applied dmxm diluted in various solvents and

also dmxm d\luted in water and soil to the skin of rats, Absorptmn from the soil and water
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application reportedly ranged from 0.05 percent to 2 percent and was between 9 and 330
times lower than from the solvent application. Longer soil-contaminant contact times and
lower doses, both of which may occur at the South Cavalcade Site, served to decrease the
amount of dioxin absorbed. Combining the results from the above experiments suggests
that absarption of organic compounds from soils may vary from about 2.0 percent to much
less than 0.1 percent and has a geometric mean of about 0.3 percent. True rates of
absorption are likely to be even lower than the range listed above because people on the site
are not exposed for 24 hours at a time and because some of the organic PCOCs, i.e., PAHs,
have a high affinity for soil adsorption and have been in contact with soil for many years. To
be protective of public health, the risk assessment uses an absorption adjustment factor of 1
percent for organic PCOCs in soil, this factor is about three times greater than the
geometric mean of absorption rates described above. Dermal absorption of inorganic
contaminants is assumed to be negligible compared to other exposure routes (U.5. EPA
1981; U.S. EPA 1984d; U.S. EPA 1984¢; U.S. EPA 1984f).

The PCOC concentrations used to estimate contaminant intake for this exposure scenario
through potential dermal exposure 1o contaminated surficial soil are shown in Table 2-11.
Also shown in Table 2-11 are the corresponding contaminant intakes for younger children
ages 2 through 6, older children ages 7 through 18, and for adults.

Potential Totai Contaminant Intake. An average daily lifetime potential contaminant
intake can be calculated for the worst case hypothetical exposure scenario for residential
occupants at the South Cavalcade Site by summing the potential intakes from inadvertent
soil ingestion and dermal exposure to contaminants. In calculating these potential intakes,
degradation of PAHSs in soils was included. Appendix 2-B presents the method used to
calculate average soil concentrations that include degradation. The half life used for PAHs
in soils is 3.8 years, as discussed in Appendix 2-C. The concentrations used in the intake
calculations and the results of the intake calculations are shown in Table 2-11,
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:i Table 2-11
POTENTIAL HYPOTHETICAL FUTURE RESIDENTIAL INTAKES

The potential intake of every detected PCOC is shown for a person tiving in a residential area developed on the present South
| Cavalcode Site and potentially exposed to PCOCs from the South Cavatcade Site under hypothetical future
'COﬂdIthﬂS Potential intake is broken down by PEP and by age of person being exposed. The last colum shows the potential daily
Lifetime intake. PCOC concentrations used to genersate the potential intakes are shown in the second column.

1
i

H Patential
,31 Potential Lifetime Soit Ingestion Potential Lifetime Dermal Intake Total
i pcoc Lifetime
PCCC ‘ Concentration Young Child older Child Adutt Young Child Older Chitd Adult intake
; (mg/kg soil) (mg/kgrdey) (mg/kg/day} (mg/kg/day) (m3/kg/day) (ma/kg/day) (mg/kg/day) (mg/kg/day}
Total PRH {a) 6.21 1.296-0& 1.0%€-07 4. .69E-07 1.33e-07 2.85e-08 2.563E-08 2.25E-06
'f ~ Pot. Carc. PAH (a,b) 2.07 4. 29€E-07 1.01e-07 1.56E-07 4 .44E-03 9.50E-09 8.765-05 7.4%9€-07
g Arsenic 8.8 1.82E-66 4&.30e-07 &6.65E-07 $.00E+00 0.00E+0C 0.00E+00 2.92e-06
& Chramium 9.5 1.97E-08 4.84E-07 7.18E-G7 §.00E+0C G.00E+00 0.G0E+00 3.15€-08
- Copper 5 1.04E-06 2.64E-0T 3.78E-07 0.00E+00 9.0CE+00 B.00E+00 1.665-08
Lead 30.4 6.30E-06 1.48E-06 2.30E-06 0.00E+00 0.00E+00 0.00E+0C 1.01E-05
Zine 3480 7.215-04 1.70E-04 2.63E-04 0.00E+CO ©.00E+00 0.00E+00 1.156-03

ta): Concentraticn values reflect degradation considerations using a 3.8 year half-life for PAMs.
tb): See ¥able 2-2 for & List of potentielly carcinogenic PAH.
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Cavalcade Site.

224 Potential Maximum Concentration Exposure Scenario for Sediment
2.2.4.1 Potential Intakes
Older Children

The presence of fences surrounding the northern and southern areas would tend to deter
younger children, ages 2 10 6, from gaining access to the property. In addition, access to the
unfenced central area by the same age group was assumed very unlikely because of several
railroad lines located on its western border. Younger children are not likely to be playing
near an area of high density railroa activity. The fence was assumed to deter adults from
trespassing on the property. The barbed wire fences surrounding the northern and southern
areas were assumed to deter older children from trespassing on those portions of the South
Cavalcade Site, but not from the boundaries where the drainage ditch is located that
manages the surface water run-off from the Site. In addition, this age group could
potentially contact the ditches located in the unguarded central area.

Potential Inadvertent Ingestion of PCOCs in Sediments. Potential current exposures to
PCOCs in sediments via inadvertent ingestion and dermal contact were estimated for the
South Cavalcade Site. Older children were assumed to contact sediments once a month,
every month of the year or 12 days per year for 12 years. Other exposure assumptions are
identical to those used for estimating exposure to soils in other scenarios (Table 2-6).
Current exposures were estimated for maximum and minimum PCOC concentrations in
sediments to provide a range of potential exposure, The estimated maximum intake of

PCOCs from sediments is shown in Table 2-12 along with the maximum PCOC
concentrations.

Potential Dermal Exposure to PCOCs in Sediments. When on the site, older children were
assumed to have a total surface area of 1880 cm? exposed to sediment (one half of the
surface area of hands and one quarter the surface area of legs and arms) and that 0.5
milligrams of soil adhered to each square centimeter of skin (see Table 2-6 for exposure
assumptions). Dermal exposure was estimated using the formula described earlier.

Potential Total Contaminant Intake. Dermal contact and inadvertent ingestion exposures
for current conditions were estimated for maximum PCOC concentrations at the South
These estimates should provide an upper bound range of potential exposure

-4
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Cotme -

Potential daily intake, averaged over g lifetime,
potentially exposed to maximan PCOC concentration
Potential intake is broken down by PEP. The last [
~ PCOC concentrations used to generate the pote

Tuble 2-12

POTENTIAL MAXIMUM SEDIMENT [NTAKES

of every detected Lnv
in sediments while tres

is shown for an older child, age 7-17, '

Lifetime Lifetime

Ingestion Dermal Potential
Intake Intake Tatal
Maximum SmSsZmszonoazazy SoEZsszszszomps Lifetime
PLOC Concentration Older Child  older child Intake
(mg/kg sediment) (mg/kg/day) (mg/kq/day) (mg/kg/day)
SERTagosazzzomg = CeS¥zzczgza "EIEZsoz ==3
Total pap 10.2 1.15-07 1.068E-08 1.26-07
Pot. Carc. PAH (a) 3.825 6.57E-08 & 17E-09 7.18c-08
Arsenic 34 3.83e-07 0.00E+00 3.83e-07
Cheomium 340 4.06E-06 0.00E+Q0 4.06E-06
Copper 8y 1.00E-06 0.00g+00 1.00E-06
Lead $40 6.095-06 0.00E+00 6.096-06
ding 3300 3.72E-05 0.00E+00 3.726-05

e CSZMEoMzszozs=r=o SS=zzozss SR s sssuzszszmsscsc =g

(a) Soe Yable 2-2 for the Llist of potentially carei

hagenic PAH,

passing under current corditions,
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and risks. The maximum PCOC concentrations found in sediment are presented in Table 2-
12. The total potential current intakes of each PCOC broken down by PEPs are also shown
in Table 2-12 for maximum sediment PCOC cancentrations. Degradation of PCOCs was
not considered in the sediment scenario. Thus, potential future intakes were assumed to be
identical to current future intakes. For those sediment samples where PCOC

concentrations were noa-detectable, surrogate concentrations were bgsgl on one-half the
analytical laboratoiy detection limit. . o

2.2.5 Potential Minimum Concentration Exposure Scenario for Sediment
2.2.5.1 Potential Intakes

The approach used to derive potential current PCOC intake estimates for the minimum
concentration scenaric was identical to that used to derive potential current exposures for
the maximum exposure sceaarios for sediment. Differences in potential exposure are due to
the use of alternative PCOC concentrations in sediment. The concentrations used to
estimate potential current intakes for the minimum concentration scenario are shown in
Table 2-13 along with the estimated potential current intakes. As with current intakes,

degradation was not accounted for and future intakes are assumed to be identical to current
intakes.

2.2.6 Hypothetical Future Exposures to Groundwater

In the event that the South Cavalcade Site is developed for residential or commercial
purposes, residential and commercial occupants could potentially be exposed 1o PCOCs
through ingestion of groundwater. At present, nearby residents obtain their drinking water
from the municipal well which extracts water from aguifers 1000 feet or more beneath the

surface. The pumping welis for this municipal supply are located over 10 miles from the
South Cavalcade site.

As previously discussed in Section 2.2.1.3 (PEPs associated with groundwater), no PCOCs
have been detected in the aquifer at 175 feet and, consequently, no current risk exists.
However, if migration of PCOUSs with vertical and horizontal groundwater flow occurs in the
future, potential intakes of PCOCs in drinking water could potentially occur via future

‘hypothetical wells (see Situations 1, 2 and 3 depicted in Figure 2-1). As discussed in Section
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Table 2-13

POTENTIAL KINIMUM SEDIMENT INTAKES

Potentisl daily intake, averaged aver a lifetime, of every detected PCOC is shown for a child,

aged 2-18, potentially exposed to minimum PCOC concentration in sediments under current conditions.

Potential intake is broken down by PEP and by age of the person being exposed.

potential daily lifetime intake, PCOC concentrations used to generate the potential intakes are shown in the
second column. PCOCs not listed were not detected.

Lifetime Lifetime
Ingestion Dermal Potential
Intake Intake Total
Hinimun a= = Lifetime
PCOC Concentration Older Child Older Ghild Intake
(mg/kg sediment) {(mg/kg/day) (mg/kg/day} (mg/kg/day)
Total PAH 2.8 3.16E-08 2.975-09 3.43E-08
Pot. Carc. PAH (a) 0.99 1.12E-08 1.05€-0% 1.226-08
Arsenic 1 1.13-08 0.00E+00 1.13g-08
Chromium 1 1.13e-08 0.00e+G0 1.13E-08
Copper 2.5 2.82E-08 0.00E+00 2.32E-08
Lead 10 6.54E-07 0.00E+00 1.13e-07
Zine 58 6.594€E-07 0.00g+00 6.54E-07

=3 m———— =

¢a) See Table 2-2 for the list of potentially carcinogenic PAH.

2-22a
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2.2,1.3, accurate e¢valuation of these migration pathways is not passible. Consequeatly,
although intake of PCOCs can potentially occur in the future via these three PEPs, PCOCs
were assumed, for the purposes of estimating a worst case exposures, 1o migrate to the
points of exposure at concenirations equal to those observed during the Remedial
Investigation in the 10 foot and 50 foot sands. The concentrations used to estimate potential
current outakes are shown in Tables 2-13A & 2-13B along with the estimated potential

23  Risk Characterization
23.1. Introduction

Two general types of health risks are characterized for each of the potential exposure
scenarios: potential carcinogenic risks and non-carcinogenic risks from chronic exposures.
Potential carcinogenic risks are estimated by multiplying the intakes derived in Section 2.2
by the upper 95 percent bound of the carcinogenic potency estimate derived by the U.S.
EPA. Potential carcinogenic risks are expressed as the excess hypothetical chance, over and

above the background cancer rate, that a person has of getting cancer over the course of a
lifetime (70 years).

The potential for peaple to be adversely 2ffected by non- carcinogenic PCOCs if chronically
exposed is determined by comparing the intakes of PCOCs estimated in Section 2.2 to
aceeptable chronic intakes (AIC) derived by the U.S. EPA (presented in Table 2-1). The
results of this comparison can be expressed as a Hazard Index (HI) which is a measure of
the potentia! for adverse health effects to occur, The HIis equal to the estimated intake
divided by the AIC. When this ratio exceeds unity, the estimated intake is greater than the
allowable intake and a potential for adverse health effects may exist. When it is less than
one, the estimated intake is less than the allowable intake and no adverse health effects are
expected. Note that for some compounds sufficient information does not exist to develop
AICs and thus their potential to cause adverse health effects cannot be evaluated.

In this section of the final PHEA, the potential for adverse health effects is first discussed
for the maximum concentration exposure scenario involving surficial soils at the South
Cavalcade Site. Potential carcinogenic and noncercinogenic adverse health effects are

discussed for potential exporure to sediments, based on the maximum and minimum PCOC
~concentrations, The results are summarized in Section 2.3.10, B

2.23
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Tabl

e 2-13A

PQTENTIAL MAXIMUM HYPOTHETICAL GROUMD-WATER INTAXES

Potential intake of every PCOC is shown for a person
hypothetically exposed to the maximua of PCOC groundwater

concentrations. PCOCs not listed were not detected.
Potential
. -~ -Hypothetical Daily
Max imum pPCoC fntake
Concentration intake Total
pCoC {mg/L} (ma/kg/day) {ma/kg/day)
Total PAH B.714 2.49E-01 2.49E-01
Pot. Carc. PAH (3) 0.104 2.976-02 2.97e-02
Arsenic 0.522 2.49E-01 2.49E-01
Chromium 0.45 1.49E-02 1.49E-02
Copper 1.34 1.29€-02 1.29-02
Zine 1.18 3.83E-02 3.83e-02
Senzene 0.93 3.37e-02 3.37e-02
gthylbanzene 0.48 2.65E-02 2.65E-02
Toluene 1 1.37e-02 1.37e-02
Rylene 1.1 2.86E-02 2.8B6E-02

=

ta): See Table 2-2 for a list of potentially carcinogenic PAHs.

007708

==




k _ n - - - n

007709

Table 2-138

POTENTIAL MINIMUM HYPOTHETICAL GROUND-WATER INTAKES

Potential intake of every PCOC is shawn far a persan
hypothetically exposed to the minimun PCOC ground-water

concentratiors. PCOCs not listed were not detected.
Potential
. - Hypothetical Daily
Hinimum . Intake
Concentration intake “Total
pCoC {mg/Ll) {ma/kg/day} {mg/kg/day)
Total PAH 0.03 8.57e-04 8.57E-04
Pot, Carc. PAH (&) 0.08 2.84E-04 2.84E-04
Arsenic 0.03 8.57e-04 B.5TE-04
Chromium 0.005 1.43E-04 1.43E-04
Copper 0.005 1.43E-04 1.43E-04
2ine 0.123 3.57E-03 3.57€-03
Benzene 0.01 2.86E-04 2.86E-04
Ethytbenzene 0.0025 7.14E-05 7.14E-05
Toluene 0.0025 7.14€-05 7. 14E-05
Xylene 0.0025 7.14E-05 7.14E-05

==

(a) See Table 2-2 for a list of potentially carcinogenic Pai.
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23.2 Potential Health Risks from Exposure to Surface and cial Sails

2.3.2.1 Potential Carcinogenic Risks

Estimates of the upper bound excess lifetime potential carcinogenic risk of a utility worker
exposed to PCOC concentrations in surface and surficial soils at the South Cavalcade Site
are presented in Table 2-14 for potential current and future exposures. Table 2-15 presents
the potential curtent and future risks to construction workers working on the site and
exposed to PCOGs in surface and surficial soils. Potential current risks from PCOCs in
surface soils 10 commercial occupants are presented in Table 2-16 and potential future risks
ta commercial occupants are presented in Table 2-17. Risks from PCGCs in surface soils to

hypothetical residents living in a hypothetical future residential development on the site are
presented in Table 2-18.

It is important to recognize that the potential current risks presented in Tables 2-14, 2-15,
and 2-16 are not necessarily representative of the potential risks to the average utility
worker, construction worker or the average commercial occupant. Potential exposures in
these scenarios were developed using the only valid data, two surficial samples, each with
non-detectable levels of PAHs, thereby limiting the accuracy of the risk estimates for these
PCOCs. The concentration used in the risk characterization for the PAHs was assumed to
be half the reported detection limit to provide an estimate of the PCOC concentrations in
these samples. These samples provide an upper bound estimate of potential risks to a utility
worker, construction worker, or commercial occupant visiting the portions of the site where
the samples were taken. Actual risks to utility workers, construction workers and
commercial occupants could be higher or lower depending upon the areas of the site they
contact. A commercial occupant who never visits and contacts visibly contaminated soils
would likely have much lower risks than estimated in this tisk assessment. Similarly, a
commercial occupant who visits the visibly stained areas at a greater frequency than
assumed in the risk assessment could have higher potential risks. The reader should also
note that some of the commercial buildings on-site cover soils that may contain PCOCs,
The concentration of PCOCs in these soils is not known at this time. Future risks to people
on-site could be higher or lower depending upon the PCOC concentration in these soils and
the disposition of these soils if they were to be exposed. Sources of uncertainty that could
lead to overestimation and underestimation of potential adverse health effects are

007710
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Table 2-14 I
g ‘ POTENTIAL UTILITY WORKER RISKS (e)

The hazerd index for potential chronic effects and the 95% upper bound excess lifetime cancer risk ts shown for a'utility
worker potentially exposed to surficial soil containing PCOC concentrations at the South Cavicade Site under current conditions.

The potential total intake and its breakdown by PEP is also shown. .
j' Potential Thrashold Effects . Potential Cancer Risk
o Ay Potential Chroni¢ Intake S e aeseeeemece e esocoosleamss slmnacnomcscdccssetemesonannsosodanas L
A [ e L bbbl Acceptable Acceptable Carcinogenic Carcinogenic Excess S
\ : I Total Percent Due Percent Due Percent Chronic Intake Chronic [ntake Potency Factor Potency Factor Lifetime
L Intake To Soil To Dermal bue To Inhalation fngestion kazard Inhalation Ingestion Cancer
pcac ¢g/ky/day} Ingestion Contact  Inhalation  (mgrkg/day)  (mg/kg/day) Index  (day-kg/ma}  (day-kg/mg} Risk
Total PAH 5.64E-68 B6.24% 9.62% 4. 146% (&) (a) {ay (b} [$-}) [{-}]
'+ Pot.Carc. PAW (f) 1.8BE-08 B86.24% G.62% 4.16% {a) (a) (a) ; 6.11E+00 1156401 2.126-07
l\l, Arsenic S.16E-09 95.42% 0.00% 4.58% (a) (a) {a) I 5.00E+00 1.50e+00 B8.56E-09 i
§ Chromium 5.57E-09 95.42% 0.00% 4.58% (a) 5.00€-03 7.56E-08 | B8,00E+00 (by 2.04E-09
R’ Lopper 2.93E-09 95.42% 0.00% 4.58% 1.008-02 3.70E-92 8.908-08 (b) [¢-}] (b}
Lead 1.78£-08 95.62% 0.00% 4.58% 4.30E-04 1.40€E-03 1.40E-05 (b (b) (b)
> Zinc . 2.04E-05 95,42% 0.00% 4.58% {d) 2.10€-01 9.71E-06 I (b* [{:)] [(-}]
Summed [ndex: 2.396-65 : Summed Risks 2.23E-07

{a): EPA has mot derived an AIC for that compourd.

¢(b): The compound is not considered to be carcinogenic through this route.

.(¢): "The AIC for chromium VI was used in the teble.

(d): “EPA has not derived an AIC for that compound via inhalation. Therefore, the AIC for ingestion s used for potential exposures from inhatation. A

: (e): ~ The future exposure scenario for urility workers is assumed to be identical. T
¢f): See Table 2-2 for a List of potentfatfy carcinogenic PAH.
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Tabie 2-15

POTENTIAL RISKS FOR FUTURE CONSYRUCTION WORKERS

. The hezard index for potentisl cheonic effects and the 95% upper bound excess lifetime cancer risk is shown for a construction

worker potentially exposed to surficist soil containing PLOC concentrations at the South Cavicade Site under current conditions.

total inteke and its breakdown by PEP is also shown.

The potentiat

. Porential Threshold Effects Potential Cancer Risk
!H Potential Chronic Jntake = = @ escssreesemveedecsiaeainaaes srmesmermarareas Gdaucanscamacosammves TR rmeas
‘,“ t B T e camemaena - Acceptable Acceptable Carcinogenic Carcinogenic Excess
iaiE Total Percent Due Percent Due Percent Chranic [ntake Chranic Intake Potency Factor Patency factor Lifetime
i\; Intake To Soit To Dermat Bue To irhalation Ingestion Hazard Inhatation Ingestion  Cancer
PCOC 1 {mg/kg/day) tngestion Contact Inhalation (mg/kg/day) (mg/kg/day) Index (day-kg/mg)  (day-kg/mg) Risk
Total PAK 1.10E-06 86.24% 9.62% 4, 14% (a) (a) {a) o) (b) [{-}]
Pot.Carc., PAH (f) 3.67e-07 86,24% 9.62% &,16% {a (a) {8} &.11E+00 1.15E+01 4.13E-05
Arsenic 1.Q0%€-07 95.42% 000X 4.58Y% (a) (2) (8} 5.00E+Q0 1.50€+40C 1.67E-37
Chromium 1.09€-07 95.42% 0.00% 4.58% (8) S.00g-03 1.47E-D6 &§.00E+00 (b) 3.98E-08
Copper 5.71E-068 95.42% 0.00% 4.58% T.00E-02 3.7GE-B2 1.74E-D6 (b) {b) {b}
Lead 3. 47E-DT7 95.62% 0.00% 4.98% 4.30E-04 %.40E-03 2.74E-04 (b} {b) {b}
Zinc ‘ 3.98e-05 95.42% 0.00% 4.58% (d) 2.10e-01 1.89€-04 (b) (b) {b)
|
?‘ Summed ITndex: 4 .66E-0G Summed Risk: 4 _34E-06

Ca): EPA has not derived an AIC for that compound.
£b): The compound is not considered to be carcinogenic through this route.

- (e): The AIC for chromium VI was used in the table.
¢{d): EPA has not derived an AIC for that compound via inhatation.
See Table 2-2 for a list of potentiatly carcinogenic PAH.

[ERS
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Therefore, the AIC for ingestion is used for potential exposures from inhalatieon.




Table 2-16
POTENTIAL ON-SITE WORKER (COMMERCIAL OCCUPANT) RISKS (e)
The hazard index for potential chronic effects and the 95% upper bound excess lifetime cancer risk is shown for d@n on-site worker (commercial

.occupant) potentielly exposed to PCOC surficial soil concentrations at the South Cavicade Site under current conditions. The potentiat
total fntake gnd its breaskdown by PEP is also shown.

i Potential Threshold Effects Potential Cancer Risk
Potential Lifetime Chronic Intakes = = meescessececccmeccoecrscerenicas ereeecmcecemeceeiieec e :
L LT T TS Acceptable Carcinogenic Excess
o Totel Percent Pue  Percent pue Chronic Potency Lifetime
.' intake Yo Soil To Dermal [ntake Hazard factor Cancer
pooc’ €og/ky/day) Ingestion Contact (mg/kg/day) Erdex (day-kg/mg)> Risk N
Total PAH 3.24E-07 89.97% 10.03% (a) 2) (b) (b)
o Pat.Carc. PAH (f) 9.89¢-08 98.35% 10.97% (a) (a3} 1.15E+01 1.146-06
] Arsenic 2.95e-08 100.00% 0.00% (a) ¢a) 1.50€+00 4.43E-08
3" Chromium 3.196-08 100.06% 0.00% 5.00E-03 6.37E-06 [4=)] [¢-3]
a Copper t.68E-08 100.00% 0.60% 3.70E-02 4. 53E-07 (b) (b)
Lead 1.62E-07 130.00% 0.00% 1.40E-03 7.28E-05 (b (b)
Zinc 1.17E-05 100.00% 0.60% 2.10E-0% 5.536E-05 (b} {b)
Summed Irdex: 1.35E-04 Summed Risk: . 1.78E-905

{a}: EPA has not derived an AIC for that compound.
€b): The compourxt is not considered to be carcinogenic through this route.
{c): ‘The AIC for chromium VI was used in the table.
(d): EPA has mot derived an AIC for that compound via inhalation. Therefore, the AIC for ingestion is used for potential exposures from inhalatior.
{e):  The exposure scemaric for on-site, commercial occupants is assumed to take place under current conditions. On-site sorker exposure assumptions
] - nare presented in Table 2-6. H

(f): See Table 2-2 for a list of potentially carcinogenic PAH.
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Tabte 2-17
L POTENTIAL ON-SITE WORKER (COMMERCIAL GCCUPANT) FUTURE RISKS (e)
The hazard index for potential chronic effects and the 95% upper bound excess Lifetime cancer risk is shown for an on-site worker (commercial

occupant) potentially exposed to surficial seil containing PCOC concentrations at the South Cavicade Site under current conditions. The potential
total inteke and fts breakdown by PEP is alsc shown. | -

i Poteritial Threshold Effects Potential Cancer Risk
i Potential Lifetime Chronic Intakes = = =--c-vcmescecacaccmcemncnceseceae sceceecccecscdeeeccevooconeen
- ’ L A eh i deehie bbb et dtiehdebe Acceptable Carcinogenic Excess .
; Totat Percent Due  Percent Due Chronic Potency - Lifetime ] .
| | Intake To Sail To Dermal Intake Hazard factor Cancer T
" ecat ; {myskg/day) Ingestion Contact (mg/kg/day) [ndex ¢day-kg/mg) Risk '
. Total PAH 8.29€-08 958.36% 10.97% (a) (a) {b) (4-}] F
N _ Pot.Carc. PAK (f,9) 2.76E-08 98.36% 10.97% (a) {a) 1. 158401 3.186-07
. h‘, Arsenic 2.95E-08 100.00% 2.00% (a3 (a) 1.50E+00 4.43E-08
! a _ Chromium 3.19z-08 100.00% 0.00% 5.B80E-03 6.37E-06 (b) [{:)} ]
= . Copper 1.68E-03 100.00% 0.00% 3.70E-02 4.53E-07 (b) b 1
T "read | 1.02€-07 100,00% 0.00% 1.40E-03 7.28E-05 (o) {b) .
" 2inc 1.17€-C5 100.00% 0.90% 2.10e-01 5.56E-05 (b) (b) ‘ _
° : E e
Sumed Fndex: 1,356-04 Summed Risk: 3.626-D7 ; N
L {e): .EPA has not derived an AIC for that compound. .
s ; {b): The compound is not considered to be carcinegenic through this route.
N » &Yz The AIC for chromium VI was used in the table. ]
R (d): EPA has not derived an AIC for that compound via inhalation. Therefore, the ALl for imgestion is used for potential exposures from inhalation. . T
' D (e): The exposure scenario for on-site, commerciat occupants is assumed to take place under current conditions, On-site worker exposure assumptions i B
RS ‘are presented in Table 2-6. [« "_

(f): See Fable 2-2 for a List of potentially carcinogenic PAH.

£g): Degradation has been accounted for based on & 3.8 half-Life for PAHs and a 20 year work career. ’ R "
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Table 2-18
L POTEMTIAL WYROTHETICAL FUTURE RESTIDENTIAL RISKS
The harard incex for potentist chronfc effects {cotumn 63 and the 95% upper bound excess Lifetime carcer risk (colum 8) is shown

: for & hypotietical resident potentislly exposed to soil concentrations containing PCOCs at the South Cavalcade Site
M undder future corditions. Potential totsl inteke end its breskdown by PEP is alao shown.

\' patential Fhreshold Effects potential Cuncer Risk

. Potential Lifetime Chionic Intake = ~--r--ccecmrceccncconmcicccncounaces cmccmedccrsececconacocoanne

b mesesssusanasean e AL smmaann Acceptable Carcinogenic Excess

- Percent Due  Percent Due Cheonic Potency tifetioe

[ Totsl To Soit To Dermal Inteke Hezard Factor Cancer

peoc cmgrkg/dey) Lrgestlon Contect (Mg kg /day) [ndex (day-kg/ng) Risk

N Totcl PAH {c) 2.256-06 91.64% 8.35% {8 (4} b3 )
o Pot. Carc. PAN (c,d) 7.495-07 91.64X 8.36%X (a) (a) $.15E+01 8.62¢-06
- Acgenic 2.926-06 100.00% 6.00% Ca) () §.50€+00 4.34-06
Chromium (&) J.158-06 100.00% G.60X 5.00e-03 6.30E-04 (b b
Copper t.66E-06 100.0cX 0.00% 3.70e-02 4 .48E-05 b (b}

Lesd t.01E-05 106.60% 0.00X 1.40£-03 T.20E-03 ) (b}

Zine 1.15€-03 100,60K 4.00% 2.10e-91 5.50e-03 b b)

Summed ndex = 6.178-03 Summed cisk = 1.30€-05

a3: - EPA hog not derived an ALC for that compound.

(): The compound fs not considered to be cercinogenic through the orat route.
(c): - Degradation haa been cccsunted for using a hatf-Life of 3.8 years for PANS.
(d): *See Teble 2-2 for a List of potentially carcinogenic PAK,

&)  The AIC for chramium VI was used in the table.
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Three PCOCs (potentially carcinogenic PAHs, arsenic, and chromium) contribute to the
potential future summed risk of about two in ten million (2 x 10'7) for utility workers,
however; the risks estimated from potentially carcinogenic PAHs are the largest and make
up more than 95 percent of the summed risk. Arsenic and chromium make up the
remainder of the risk. Table 2-14 also indicaies that inadvertent ingestion of soil accounts
for the majority of a person’s potential lifetime intake of PCOCs.

Three PCOCs (potentially ~arcinogenic PAHSs, arsenic and chromxum) contribute to the
potential future summed risk of about 4 in a million (4 x 10° ) for construction workers,
However, the risks estimated from potentially carcinogenic PAHs are the largest and make
up 95 percent of the summed risk. Table 2-15 indicates inadvertent ingestion of soil
accounts for the majority of a person’s potential lifetime intake of PCOCs.

The total excess lifetime cancer risk for commercial occupants associated with current
exposures, presented in Table 2-16, is 1 x 100, Arsenic and potentially carcinogenic PAH
are the only twa PCOCs that contribute to the risk. The total excess lifetime cancer risk for
future commercial occupant exposure is 3 x 1077 (Table 2-17). Potentially carcinogenic
PAHSs coniribute 95 percent of the risk in the current exposure scenario, while potentially
carcinogenic PAH contribute 87.5 percent in the future exposure scenario.

The potential carcinogenic risks for hypothetical future residents exposed to PCOCs in
South Cavalcade soils are shown in Table 2-18. Two PCOCs (potentially carcinogenic
PAHs and arsenic) contribute to the summed risk of 1 x 107, Potentially carcinogenic

PAHs contribute approximately 66 percent of the risk, while arsenic contributes
approximately 33 percent.

2.3.2.2 Potential Non-carciogenic Chropic Risks

Estimates of the potential for current and future non-carcinogenic adverse health effects to
utility workers and construction workers on site czuscd by potential chronic exposure to
PCOCs at the South Cavalcade Site are shown in Table 2-14 and Table 2-15. The risks to
current commercial occupants, future commercial occupants, and hypothetical future
residents are presented in Table 2-16, Table 2-17, and Tabie 2-18, respectively.

The hazard indices for individuai PCOCSs and the summed hazard index of 0.0600239 for

current and future unhty worker £xposures do not exceed one and thus. mdma;e that lxt,tle .
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potential for non-carcinogenic adverse health effects exists (Table 2-14). The hazard indices
for current and future construction worker exposures are also less than one (Table 2-15)
indicating that little potential exists for the occurrence of adverse health effects. The hazard
indices for both individual and summed non-carcinogenic risks for current and future
commercial occupants do not exceed one (0.0000257 and 0.0000271, respectively) also
indicating that little or no potential for non-carcirogenic adverse health effects exists for this
group of receptors (Table 2-16 and Table 2-17). B
The non-carcinogenic health risks for hypothetical future residents exposed to PCOCs in
Soutk Cavalcade surface soils are shown in Table 2-18. Neither the hazard index for
individual PCOGs, nor all PCOCs summed, exceeds unity (0.00617), indicating that litile
potential for non-carcinogenic adverse health effects exists.

Scenarig to Sediments

233.1 Potential Carcinogenjc Risks

Estimates of the potential carcinogenic risks caused by potential exposure to maximum and
minimum PCOC concentrations in sediments are presented in Table 2-19 and Table 2-20,
respectively. The total estimated upper 95% bound excess lifetime cancer risk, assuming
the exposure assumptions described in Section 2.2.8, ranges from about 1 x 107 to 1% 100,
Potential current and future risks are not differentiated because current and future
exposures were assumed to be ideniical.

2.3.3.2 Patential Non-Carcinogenic Risks

Estimates of the hypothetical future non-carcinogenic risks caused by potential exposures to
maximum and minimum PCOC concentrations in sediments are presented in Table 2-19
and Table 2-20, respectively. Neither the total HI nor individual Hls exceed one. The HI
for potential maximum PCOC concentrations in sediment is 0.00536; the HI for potential
minicwum PCOC concentrations in sediment is 0.0000866. Thus, little potential exists for
non-carcinogenic adverse health effects to be caused by maximum or minimum PCOC
concentrations in sediments. Potential current and future risks are not differentiated

007717
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under current conditions.

The hazerd index for porentiet chronic effects (column &) and the 95% upper bound excess tifetime cancer risk {(column 8§)

POTENTIAL MAXTMUM SEOIMENT RISKS

Table 2-1%

is shown for an older chiid, age 7 through 18, potentially exposed to maximun PCOC sediment concentrations

pPotential Liferime Chronfc Entake

e N e

Potential Threshold Effects

mgesemereperavereraycaen e e

Acceptable

Patential total intake arnd (ts Dreakdown by PEP is also shown. PCOCs not listed were nof detested,

Potentiat Cancer Risk

.......... --

Carcinogenic Excess

Percent Due Percent Due Chronic Potency Liferime
m Taotal To Sediment To Dermal Iatake KHazard Factor Cancer
ptoc tmgrkg/day) Ingestion Contact (mg/kg/day) index (day-kg/mg) Risk
Torat PAK 1.26E-07 91.41% 5.59% (a} (a) (1)) (b)
Pot. Carc. PAK {(c) 7.18E-08 91.41% B.59% (a) (a) 1.TSE+01 8.26E-07
' Argenic X.83E-07 100.00% 0.00% {a} (8) 1.50E+00 5.75£-07
 Chromium (d) 4.066-06 100.00% 0.00% T.00E-C3 8_126-04 {b) by
Copper 1.00E-06 100.00% 0.00% 3.70E-02 2.71E-DS (4-)] ()
Lead £.09E-06 100.00% 0.00% 1.40E-03 4,35€-03 ({-3] <b}
F I 3.72€-05 100.00% 0.00% 2.10E-01 1.77E-04 {b) (b}
Summed Index = 5.36E-03 Sumned risk = 1.4DE-06

€a): EPA has not derived en AIC for that compound.

{by:

(cy: See Table 2-2 for the tist of porentially carcinogenic PAH.
(d): The AIC for chromium VI was used in the table.

The compound s not assumed to be carcinogenic through the oral end dertwiroute,

007718
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The hazerd index far patentisl chronic effects (column 6) and the 95% upper bound excess fifetime cancer risk (column 8)

POTENTIAL MINIMUN SEGIMERT RISKS

Table 2-20

is shown for a child, aged 2 through 18, potentially exposed to minimusm PCOC gediment concentrations

under current conditions.

Potential Lifetime Chronic Intake

Potentiel totel intske and its breskdown by PEP ig alsc shown.

Porentiat Threshold Effacts

P e T T TR P P

PCOCs not [isted were not detected,

Potentiat Cancer Risk

P I Y Y L

R e L e L L L L LR R L Acceptable Carcfnogenic Excess
: Percent Due Percent Due Chronic Potency tiferime
. Toral To Sediment To Dermal Intake Hazard Factor Cancer
pCac i (mg/kg rday) Ingestion Contast (g rkgfday) Tonjex (dmye-kg/mg) Risk
Totsl PAN 3.456-08 91.41% 8,59 (&) <a) 4% ¢b
Pot. Carc. PAH (c) 1.226-08 S1.41X 8.59% [} Ca} 1.15€+01 1.40€E-07
Arsenic 1.136-08 100.00% 0.00% (a) (&) 1.508+00 1.69£-08
Chromivm {d) t.138-08 100.00% 0.00% 5.008-03 2.25€-08 (3] [¢=})
Eopper 2.82e-08 100.00% Q.00% 3 TOE-N2 7.62c.Q7 [4-}} [4:}}
Lenad 1.13c-a7 100.00% 0.00% 1.40E -03 8,05€-G5 (<)) {b)
Zinc &.54E ~07 $00.00% 0.00% 2.10E-01 3. 11E-06 by {b)
1 Sumned fndlex = B.6GE-05 Summed risk = 1.572-07
€a): EPA has not derived an A'C for that compound.
¢b): The compound 15 not assured to be caccinogenic through the oral and dermal route.
(e): See Teble 2-2 for the [rst of potentialiy carcinogenic PAH.

The ALC for chromium ¢ was used in the table.




234 Potentinl Health Risks from Hypothetical Futare Grougdwater Use

1
As discussed in Section 2.2.1.3, no PCOCs have been detected in the aquifer at the interval
' from 175 to 205 feet, and, consequently, no current risk exists from drinking waters from this
aquifer. Howevcr, if migration of PCCCs with vertical and horizontal groundwater flow
I occurs in the future, potential intakes of PCOCs in drinking water could potentially occur
via future hypothetical wells (see Situations 1, 2 and 3 depicted in Figure 2-1). As discussed
I in Section 2.2.6, quantitative evaluation of the intakes associated with these three PEPs was
not possible. Consequently, although potential carcinogenic and noncarcinogenic risks
l associated with these three PEPs could potentially exist in the future, PCOCs were assumed,
i
i
i
i

for the purposes of estimating a worst case exposure, to migrate to the points of exposure at
concentrations equal to those observed during the Remedial Investigation in the 10 foot and
50 foot sands.

Estimates of the potential carcinogenic and non-carcinogenic health risks caused by
potential exposure to maximum and minimum PCQOC concentrations in the groundwater are
presented in Tables 2-20A and 2-20B. The total estimated upper 95% bound excess lifetime
cancer risk ranges from 5x10°% to 4x10"3, ‘The hazard index for the maximum expasure
scenario is 5.57, exceeding unity, thereby posing potential non-carcinogenic health effects.
The hazard index for the minimum concentration expasure scenatio is 0.13, This is very
conservative because adsorption to soils will likelv attenuate these concentrations.
Therefore, the potential risks for potential exposures to groundwater would be no highe-
than 1 x 10°3 and most likely would be substantially less.

007720

23.5 Summary of Potential Health Risks

A summary of potential non-carcinogenic adverse health risks as represented by the hazard

index (HI) is presented in Table 2-21. HIs for potential chronic effects associated with
I exposure maximum PCOC concentrations are listed for utility workers, construction
workers, commercial occupants, exposures to sediments, and for hypothetical future
I residents.  Potential chronic effects associated with exposure to minimum PCOC
concentrations were evaluated for those individuals potentially exposed to sediments. Each i
l PCOC concentration is broken down by route of exposure: ingestion, dermal contact, and ,; '
inhalation. None of the HIs evaluated for each PEP for either exposure scenario (maximum :
\ll ~_ or minimum) eggg_cgcj, one, m;hr&nng that little or no potential existy for non-carcinogenic .

i
-~ .
. . P
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Table 2-204
POTENTIAL MAXIMUM RYPQTHETICAL GROUND-WATER RISKS

4 The hezard index for potentisl chronic effects and the 95X vpper bound excess [ifetime cancer risk is
shown for a person hypothetically exposed fo the maximum PCOC groundwater concentrations.

t PCOCs not listed were not detected.
3

1

{

j

1

!

%

i

s} :
i Potential Threshotd £ffects Potentiat Cancer Risk
i

L

|

1

5 Potentisl ----v----- seeeen kit I L L EER S e et
: Daily Acceptable Carcinngenic £xcess
‘ Max imum Intake Chronic Potency Lifetime
" Concentration ‘ Total Intake Hazard Factor Cancer
. 1 pcoc (mgsLy  (mgrkgsday)  (mgrkg/day) Endex {day-kg/mg) Risk
o | otal PAK 8.714 2.45E-01 ) 8 ) O] -
] K iiPor. Carc. FAH (c) 0.104 2.97e-03 Ca) (2) 1.156+01 3.36e-02
o] | | Argenic 0.522 1.496-02 (e € 1.5DE+00 2.21E-02
A ﬁhrmim 0.45 1.29€-02 5.008-03 2.57E+00 o () :
 Copper 1.34 3.876-02 3.70€-02 1.03E+00 by by '
i f‘zinc 1.18 3.37e-92 2.10e-01 1.61E-01 wr (b} :
. | Benzene 0.93 2.66€-02 (o) ta) 5.20€-02 1.386-03 .
" L.Ethytbenzene 0.48 1.37E-02 1.80€-01 1.376-01 (YR (b .
.1 |iTotuene 1 2.866-02 3.00£-01 9.52£-02 y ()
“ iixytene 1.1 3.14E-02 2_00E-02 1.57€+00 (b) ()]
% CH Sumned Index = 5_57E+00 Sumned risk = . 5.71E-02 : {;
s ifkay: EPA has not derived an AIC for that compourd. g
E 1 N ‘gb): The compound i3 not considered to be carcinogenie through the arat coute. E
g I lgey: See Table 2-2 for a tist of potentially carcinogenic PANs. ‘
i
i ;

[t
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i Table 2-208
POTENTEAL MINIMUM HYPOTHETICAL GROUND -WATER RISKS
The hazard index for potential chronic effects and the 95% lower bound excess lifetime cancer risk is

shown for a person hypothetically exposed to minimum PLOC ground-water concentrations.
; PCOCs not Listed were not detected.

Potential Threshold Effects Potential Cancer Risk
Potential ------=scccemimrrremanicrrcaeanes secseeamcons woemeecaan- e
N Daily Acceptabie Carcinogenic Excess
Minimum Inteke Chronic fotency Lifetime
| Concentration Totat [ntake Harard Faccar Cancer
PCOC tmg/L) {mg/kg/day) (mg/kg/day} {ndex (day<kg/mg} Risk
o ;L Total PA% 3.00E-02 8.57E-04 Ca} Ca) (b) (b}
| ¢ Per. Carc. PAR (o) 1.00E-02 2.B5E-04 {8) (a) 1.15E+01 3.28E-03
bt Arsenic 5.,00€-03 1.436-04 (2> (=) 1,508+00 2.14E-04
- ; Chromium 5.00€-93 1.43E-04 5.00&€-23 2.85€-02 (b) (b)
E Copper 1.25E-01 3.57E-03 X.70E-02 9.85E-02 (b) {b)
v Zine 1.00E-02 2.86E-04 2.106-01 1.366-¢3 (0} (b}
| Benzena 2.50€-03 7.14E-05 (8 1Y) 5.20€-02 3.71E-06
. ) i Ethyibenzene 2.50€-03 7.14E-05 1.00E-0% 7.14E~04 (b} (b)
Toluene 2.50E-0% 7.14E-05 3.00E-01 2.38E-04 [{-}] (b}
o i Xylene 2.50e-03 7 14E-05 2.008-02 3.57e-03 (k) (o)
. Sumed Endex = 1.31E-01 Sumwmed risk = . 3.50E-03

© (a3: EPA has not derived an AIC for that compound.
‘ {b): The compound is not considered to be carcinogenic through the oral route,
: {e): See Table 2-2 for a Llist of potentially carcinogenic PAHs.

/ 007722
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Table 2-21
Y SUMMARY OF POTENTIAL HAZARD INCICES

A sutmary of the hazard index for potential chronic effects i3 shown for cach
souree area, The potential totel HI and its breakdown by PEP is also shown.

Future (c) Future (¢) |

i Utilicy Construction Commercial older Child Residential Commerciatl Groundwater
Warkers (b} Workers (b) Occupants (b) (sediments) (b) Devefopment Occupants (c)
Maximum Concentration
.~ Ingestion 2.28E-05 4 45604 1.358-04 5.36E-03 6.17e-03 1.356-04 S.57g+00
| Dermat Contect 0.008+00 0.60E+00 0.00€+00 0.00E+00 G.00E+00 0.00E+00 ca)
b N Inhatation 1.09€-06 2.14€-05 <a) (a) (a) (a) ¢a)
0 Yotal HI: 2.39E-05 4 .66E-D4 1.35E-04 5.34E-03 6.17E-03 1.356-04 5.57E+00
Minimum Concentration
Ingestion (a) (ay fa) 8.66E-05 (a) (a) 1.31e-01
Dermal Contact ca) Ca) (a} 0.00€+00 (a) (a) cay
B Inhalation (a) (a) (a) (ay ¢a) (a) : (a)
] Total iz {a) (a) (a) B.66E-05 ) ta) 1.31€-01

‘a): Risks were not calcutated for this PEP.
‘(b): Current and future HI's are equal.
tKey: This exposure scenario, and the HI's associated with it, are hypotheticsl.

(A s ol L n
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adverse health effects from ingesting soils or sediments, dermally contacting soils or
sediments, or inhaling airborne particulates.

Table 2-22 presents a summary of potential carcinogenic risks associated with exposures to
various media from the South Cavalcade Site. Utility workers, construction workers,
commercial occupants, persons exposed to sediments, and hypothetical future residents are
the receptors identified to be potentially exposed to maximum PCOC concentrations. The

- total excess lifetime cancer risks for utility workers was 2 x 107 and was 4 x 10 for

construction workers. The total excess lifetime cancer risk for current commercial
occupants is 1 x 100 and the future risks are 3 x 108, The older-child-receptor group is
predicted to have an excess lifetime cancer risk associated with exposure to sediments of 1 x.
105, Future hypothetical residential excess lifetime cancer risks are 1 x 1073, In all of these
exposure scenarios, inadvertent ingestion of potentially contaminated soil contributes to the
majority of the carcinogenic risk. These risks, based on conservative assumptions, are likely
10 averestimate any real risks experienced by each of the receptor groups assuming the two
soil samples represent the true maximum concentration. If these samples do not, then the
upper bound will be higher. Section 2.5 discusses the impact of such assumptions as well as

other sources of uncertainty that may lead to overestimation and underestimation of
adverse health tisks,

2.4 ironme sessme

24.1 Hazard Identification

A variety of PCOCs have been selected for assessment based on human health
considerations (Table 2-1). These PCOCs, which have been found in surficial soils and
sediments will also be considered for the environmental assessment.

24.2 Exposure Assessment

The South Cavalcade site is flat and much of it is vegetated. The central portion contains
large open areas dominated by grasses and other herbaceous vegetation. The central
portion of the site aiso contains smaller areas that are wooded. The site is surrounded by
industrial facilities on three sides, a residential neighborhood on the other, busy roads to the
north and south and railroad tracks to the east and west. Given this location, it is unlikely

2-28
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T L _that the site serves as an jmportant sanctuary for any threatened or endangered species,
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L Table 2-22

SUMMARY OF POTENTIAL CARCIMOGENIC RISKS

A summary of the 95X upper boud excess lifetime cancer risk for
potential chrenic effects ts shown for each source area. The potential total
risk and its breakdown by PEP is also shown.

]

|

|

i

! Future (¢} Future (c)
i

|

|

1

B ’; utility Construction Commercial Older Child Resfdential Commercial Groundwater
' B Workers (b) workers {b) Occupants {b) (sediments) {b) Development ., Occupants ey
%\ Maximum Concentration
~ 1 Engestion 1.93£-07 376606 1.188-06 1.336-06  1.256-05 . 3.61£-07  5.7iE-02
& ;; Dermat Contact 2.126-09 3.97E-07 1.27E-07 7.10E-08  7.21E-07 , 3.32E-08 (a)
o - *‘ inhatation 4.25E-09 1.80E-07 (a} (a) (ay N CY (a)
. ;Zt Total Risk: 2.23E-07 4.34E-06 1.18E-06 1.40E-05 1.30E-05 LOB.62E-Q7 5.71E-02
3 [}
%i Minfom Concentracien
i Ingestion (a) {a) (€3] 1.45€-07 €e) - (a) 3.29E-03
: Dermal Contact @ (a) ¢a) 4, 66E~OB (a) {a) (a)
Inhalation ca} (a) (a} (a) (a) (a) (a)
Total Risk: ¢a) {a) Car 1.57€-07 €a) (a) 3.29E-03

Risks were mot calcutated for this PEP.

Current and future risks ere equal.

This exposure scenaric, and the risks associated with t, are hypothetical. Risks
are based on s5o0ii concentratfons that have have been adjusted for degradation.
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however, it does provide habitat for mare common plants, mammals, birds, invertebrates
and reptiles. The site also contains and s bordered by drainage ditches. In the spring or

after heavy rains, these contain water and may be inhabited by insects and amphibians that
need only ephemeral sources of water.

Biota on the site may be exposed to PCOCs via three media:

o Surfa,ccrsoils B ] e
Q Surface water . S
o Sediments

Several PEPs exists. These include direct or indirect PEPs by which plants and wildlife on
the site can be exposed to the PCOCs at the site. Direct PEPs include direct contact with a
media such as surface soils or sediments, Indirect PEPS include foodchains, for example

animals consuming other animals or plants that contain PCOGCs or residues of PCOCs from
the site.

Surface Water and Sediments

007726

sediments for at least a portion of their life cycles. PAHs, arsenic,

chromium, copper, lead
and zinc have been found in sediment samples (Table 2-5).

PRI

PAHs, arsenic, chromium, copper, lead and zinc have been identified in at least one surficial
soil sample (Table 2-4). Organisms living in or borrowing in the soil could be exposed via
direct contact or ingestion. Other animals may also ingest some soils while consuming plants

Or rooting for soil invertebrates. Grooming and preening activities may also result in some
inadvertent ingestion of soils.
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Groundwater

Groundwater flow in the upper aquifer at the site flows to the west. One possible discharge
point is the Little White Oak Bayou. If the Little White Oak Bayou is a discharge point,

then aquaiic organisms may potentially be exposed to PCOCs in the groundwaters.
Presently, there is no evidenced that the PCOCs have reached the bayou.

Eood Chain

Some PCOCs may be transmitted via the focod chain. Some are more readily
bioconcentrated and bioaccumulated than others. Organisms higher in the food chain may
show adverse effects, due to higher body burdens of the PCOCs than at Jower trophic levels.

243 Ecological Risk Assessment

The following is a qualitative discussion of the potential risks posed to the environment due
ta exposure to PCOCs at the Koppers South Cavalcade Site. Quantification is not justified
of possible because biota have not been completely surveyed at the site and standards or
criteria are not available for most exposure media.

It is not known to what extent wildlife are present at the site, however, as noted earlier in the
environmental assessment the location of the site suggests that the site will have relatively
few wildlife. Although the surface soils in two small areas of the site do appear to contain
PCOCs, these are near the areas of human activity, within the fenced areas, and have less
vegetative cover than other areas of the site. All of these factors suggest that these two
small areas will not be visited regularly by wildlife, especially since the much larger and
uncontaminated central area of the site has more attractive habitats. Thus, wildlife
exposure to PCOCs would likely be infrequent, intermittent and at low levels.

Similarly, any organisms that use or live in the drainage ditches will also only be exposed
infrequently and at low levels. An additional problem associated with potential PCOC
exposures from the drainage ditches is the contribution of PCOCs by other sources on or
surrounding the site. The drainage ditches in the central area of the site are the cleanest
and those surrounding the perimeter on the site have the highest PCOC concentrations.
The ditches surrounding the site receive runoff from the adjacent railroad tracks and

roadways and also from some of the trucking companies using the site. All of these sources
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may potentially make significant contributions to the total PCOC load of the drainage

ditches. Thus, only a fraction of the risks estimated for PCOGs in the drainage ditches may
be due to past site related activities.

Although the possibility of adverse effects on any sensitive wildlife that may reside on the
site cannot be preciuded, this is considered very umlikely. The site is not likely to have
wildlife on it for long periods of time and the areas having PCOCs 1o which wildlife may be

25  Sources of Uncertainty

The process of health risk assessment at national priority list hazardous waste sites involves
four general steps:

1) identification and selection of PCOCs;

2) quantification of potential exposures;

3) evaluation of the potential toxicity of PCOCs; and
4) prediction of potential risk trom these contaminants.

Within any of these steps, numerous assumptions must be made. Some of the assumptions
have a substantive scientific basis, while others do not. Because we are not absolutely
certain about any of the assumptions, some ievel of uncertainty is introduced into the risk
assessment process each time an assumption is made. In this section, the assumptions that
introduce the greatest amount of uncertainty, as well as their effect on the estimates of risk,
are discussed. The discussion of their effect will be qualitative, because in most instances we
do not yet have enough information to quantify the magnitude of those uncertainties. This

section is divided into subsections that co:::spond to the four sieps involved in the risk
assessment process.

In this step of a risk assessment, information on the types, concentrations, frequency of
occurrence, and distribution of contaminants at the site is combined with measures of the
potential toxicity of each of those contaminants to determine their potential risk
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determining the potential risk, uncertainty can be introduced in several places. Some of the |
more important sources of uncertainty are presented below. T

Sampling Error

The sampling locations determined for the site may not identify all of the compounds on the -
site nor all contaminated areas nor the exact concentration of PCOCs in contaminated
areas. At the South Cavalcade site, sampling error contributes significant uncertainty to the
risk assessment. Only two data points were available, both from surficial soils. It is very
difficult, if not impossible to accurately characterize the risk associated with a given media,
based on only two samples. Furthermore, in the absence of data from surface svils, results
from these two surficial soil samples were used to estimate exposures and risks from surface
soils. The assessment assumes that all surface soils on the site have PCOC concentrations
equal to this level, In reality, most of the surface soils show no evidence of visible
contarination while a few aieas are visibly contaminated. Because of limited sampling, the
concentration of PCOCs in surface soils that are and are not visibly contaminated is not
known. It is likely that actual PCOC concentrations in visibly clean soils are lower than the
concentrations used in this risk assessment and that PCOC concentrations in visibly
contaminated areas are higher than concentrations used in this risk assessment. A person
cantacting only clean soils could nave lower risks than estimated in the assessment and a
person visiting contaminated areas could have higher risks. In other media of concern,
where more data are available, this source should make a smaller contribution to total
uncertainty. Additionally, uncertainty is introduced because soils were not analyzed for
volatile compounds. Thus actual risks to utility workers and construction workers could be
somewhat greater than those reported in the risk assessment.

00772%

Measurement Exror

Numerous and complicated analyses, requiring a great deal of manipulation, are needed to
identify and quantify the compounds present on a hazardous waste site. The quastity of
compounds present on the site can be either underestimated or overestimated. On rare
occasions, compounds may also be mis-identified.

i st
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Potential Toxici

Initial evaluation of a compound is dependent, in part, upon the potential toxicity of the
compound. Some compounds have not been investigated in sufficient detail to ‘nsure that
all of their toxic properties or the severity of their potentially toxic effects are well
Quantified. It is likely, however, that the maost potentially toxic compounds have been

identified and that this source of uncertainty contributes little to the overall uncertainty of
the risk assessment.

2.5.2 Estimation of Potential Exposure

During this step of a risk assessment, the cancentration of each PCOC is either measured or
estimated in various media with which human or environmental receptors will come into
contact. In many cases, contaminant levels in media that may be contacted by a receptor
cannot, or have not, been measured directly. In such cases concentrations need to be
estimated or modeled. Estimates and models require assumptions and these lead to
uncertainty. Once the concentration in a medium is known or has been predicted, human
exposure and dose need to be estimzaied. These too, require assumptions that may lead to
uncertainty. The more important sources of uncertainty are discussed below.

At the South Cavalcade Site, information on the distribution and cancentration of PCOCs
in surface soils throughout the site was not available. No valid surface soil data was
available and only two valid surficial soil samples were available. Both of these samples
were from surficial depths (0.5 to 6 feet). For the exposure assessment, it was assumed that
these two data points were representative of both surficial and surface soil throughout the
site. Typically when limited information is available, a worst case exposure estimate is used.
These almost always result in an overestimate of exposure and risk. The intent is to be
conservative, erring on the side of public health. The estimates of risk developed in this risk
assessmert probably err on the side of public safety for most areas on the site but may not
do so for some of the visibly contaminated surface soils.

007730
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Two exposures to sediments were developed: a maximum and minimum scenario.
Sediment concentrations were estimated using the maximum and minimum PCOC
concentraiions measured in the South Cavalcade Site. The assumptions that were used for
these two scenarios were identical and are likely to overestimate exposure and risk given
that the sediments having measurable levels of PCOCs were in areas that are not easily
accessible ar attractive. Thus the risks estimated for the maximum scenarios should be
viewed only as an extreme of potential exposure and risk. Most older children will have
potential exposures that fall in between these two extremes and well below the maximum
scenario. In order to provide some measure of central tendency for potential expusure to
sediments, a third exposure scenario using the geometric mean of sediment PCOC
concentrations could be devised. However, there were too few samples for a measure of
central tendency to be approximated by a geometric mean, Any one person’s exposure and

risk will depend upon the sediments he or she may come into contact with, and this can only
be assessed on a case-by-case basis,

u f P g

The risk assessment assumes that all of the PCOCs present in the sediment originated from
past activities by the Koppers Company on the South Cavalcade Site. This is likely to be an
invalid assumption. The contaminated sediments are located in an area that has several
other potential sources of PAHs. The drainage ditch containing the sediments is located
between railroad tracks and a trucking company on-site. The railroad tracks have been
recently repaired and new ties put in place. It is possible that during rainstorms some of the
PAHs from the freshly treated ties run off into the drainage ditch. During rainstorms it is
also possible for the PAHs in lubrication and diesel oils used by the trucking company to run
off into the drainage ditch. Finally, the site s located near a busy intersection that can alsa
contribute to the PAH load in the drainage ditch. Thus, several potential sources of PAH to
the drainage ditch exist. The risk assessment has not attempted to apportion the
contribution of the different sources to the total exposure.

'In some scenarios no account has been made for the natural degradation of PCOCs. Half-
lives for some of the PCOCs have been published in the literature (EPA 1986; see also

2.34
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Appendix 2-B for PAH half-lives used in future surface soil scenarios). Use of degradation
rates would reduce the amount of PCOCs available for intake. Neglecting the degradation
of PAHs in sediments, buried soils and groundwater leads to an overestimation of potential
risks. This is especially true for potential chronic exposure over a 70 year time period. The
PAH degradation rates used in this risk assessment for surface soils are based on a survey of
rates from the literature (see Appendix 2-B). Review of the scientific literature indicatcs
that many site specific parameters influence degradation of PAHs. Because of this, a
degradation rate equal to the upper 95 percentile was chosen, and copsequently, it is likely
that degradation of PAHs has been underestimated. A mean degradation rate, based on a
review of the literature would have been almost four times faster (Appendix 2-B).

Freque ti

Once the concentration of PCOGCs in water, soil, or air is known by either measurement or
modeling, the amount of the PCOCs to which humans are potentially exposed must be
estitated. This entails making assumptions concerning the frequency and extent of human
exposure.

Some of the assumptions used to estimatc frequency of exposure can be quite uncertain.
For example, the frequency at which teenagers visit the South Cavalcade Site, and are thus
exposed to PCOCs is unknown. The frequency at which children in the hypothetical future
residential neighborhood ingest soil is also unknown,

In the absence of such data, assumptions need to be made to estimate exposure frequency.
These depend upon the location, accessibility and use of the site. Since, in the hypothetical
future worst case scenario, it is assumed that the site could become a residential
neighborhood, a greater exposure frequency was used for children (half the days per year)
than for adults (26 days per year). Because the northern and southern areas of the site are
partially fenced, only older children, who may trespass onto the site, were assumed to be
exposed. It is unlikely, but possible, that exposures will be more frequent than has been
assumed. However, expasures could be much lower. If a hypothetical future resident of the
site does not spena rnost of his of her time on site, then the individual's potential exposure
would be reduced, and the health risks reported here would be an overestimate.

Assumptions regarding the number of hours a commercial occupant leaves an office =
building and goes outside is uncertain. The estimation of 1 hour per day for each day of a
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work week takes into account those employees whose jobs entail working at the office. All
three commercial establishments are transport companies where the majority of the
employees are truck drivers. Because of the nature of their occupation these employees are
likely to be off-site a significant portion of their entire work day, and even possibly their
work week. It is the conservative approach that 5 hours per week, or 20 days (at twelve
hours per day) per year was used in this rjsk assessment.

Similarly, assumptions need to be made regarding the amount of soil people ingest and how
much of their skin comes into contact with contaminated soil. Many of the assumptions
used to estimate these parameters are based on experimental data, so uncertainty is
reduced. It is always possible that people visiting a contaminated area have either higher or
lower potential exposures and risks than have been assumed. In general, the assumptions

used are thought to lead to an over- estimate of exposure rather than an underestimate for
most, but not necessarily all, peaple.

2.53 Daose-Response Assessment

Accepted praclice divides potential healih effects of concern at hazardous waste sites into
two general categories: effects with a threshold, and effects without a threshold. Dose-
response assessments for both of these types of effects share many of the same sources of
uncertainty. 1In the discussion below, the more important sources are presented.

Assumptions that are anticipated to create more uncertainty for one class of effects than the
other are noted.

imal-t t

For many compounds animal studies provide the only reliable information on which to base
an estimate of adverse human health effects. Extrapolation from animals to humans
intraduces a great deal of uncertainty in the risk assessment. Some of this uncertainty can
be reduced if a compound’s fate and the mechanism by which it causes adverse effects is
known in both animals and humans. When the fate and mechanism is unknown, uncertainty
increases. The procedures used to extrapolate from animals to humans make conservative
assumptions such that overestimation of effects in humans is far more likely than
underestimation. Nevertheless, because the fate of compounds can differ in humans and
animals, it is possible that animal experiments will not reveal an adverse effect that would

“manifest itself in hufnan& These can result in an underestimation of the effect in humans.
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The opposite is also true; effects observed in animals may nat be observed in humans,
resulting in an overestimation. Thus, animal-to-human extrapolation can introduce a great
deal of uncertainty: an overestimate of the adverse impacts on humans is likely, but an
underestimation of the risks cannot be ruled out.

High-to-Low Dose Extrapolation

The concentration of compounds- to which people are potentially exposed at hazardous
waste sites is usually much lower than the levels used in the studies from which dose-
response relationships are developed. Predicting effects at hazardous waste sites, therefore,
requires use of models that allow extrapolation of effects from high to tow doses. These
models contain assumptions which introduce uncertainty and the uncertainty can be very
large. Usually it is larger for potential carcinogens than for non-carcinogens. Typically,
assumptions ate chosen such that overestimation of risk is far more likely than
underestimation; however, when the mechanism of action is unknown, there is a possibility
that the potential for adverse effects can be underestimated.

a und-to- und tio

PAHs are a class of compounds that are potential human carcinogens. Information on
carcinogenic potential is available for only few members of the PAH class. Potentiat
carcinogenicity of all other members of this class is based on the above mentioned limited
information. Therefore, the assumption is made that all potentially carcinogenic PAHs are
as potentially carcinogenic as benzo(a)pyrene, the PAH assumed by the U.S, EPA to be
most carcinogenic. ICF-Clement (1987) has recently developed a relative potency scheme
for potentially carcinogenic PAHs that is under review by EPA and ATSDR. If the other
PAHs are not as patentially carcinogenic as benza(a)pyrene, then risks estimated in this risk
assessment would be high and not representative of true risk. For example, chrysene is 227
times less potent than benzo{a)pyrene in the ICF relative potency scheme (ICF, 1987).
Neither the U.S. EPA nor the ATSDR have, as yet, incorporated this new data and officially
revised the carcinogenic potency factors for PAHs. The risk assessment also assumes that
all the chromivm identified in the various media is chromium VI. Chromium VI is more
toxic than chromium Il and it is likely that some portion of the chromium ideatified in the
various media is chromium IIl. Therefore, the risks reported in this risk assessment

overestimate risks from chromium. _In the absence of information about chromium
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speciation and in order to be protective of the public heaith, the risk assessment assumed
that all chromium on the site is as toxic as chromium V1.

2.54 Risk Characterization

Based on estimated levels of exposure and dose-respanse relationships, the risk of adverse

--human health effects is characterized. Two important additional sources of uncertainty are

introduced in this phase of the risk assessment: the evaluation of potential exposure to
multiple compounds and the presence of sensitive subpopulations.

Risk fro i 0 )

Once exposure to and risk from each of the compounds is quantified, the total risk posed by
the site is determined by combining the health risk from each of the compounds. Presently,
threshold effects are added, unless evidence exists indicating that the compounds being
investigated interact synergistically (a response that is greater than expected) or
antagonistically (a response that is smaller than expected) with each other. The same is true
for potentially carcinogenic effects. For virtually all combinations of compounds at
hazardous waste sites, little if any evidence on interaction is available. Therefore, additivity
is assumed. The assumption of additivity adds uncertainty and, while the exact magnitude is
unknown, it is not expected to be large. Whether assuming additivity leads to an

underestimation or overestimation of risk is also unknown and will vary on a case-by-case
basis.

Risk to Sensitive Populations

The health risks estimated in the risk characterization section generally are applicable to the
average resident near the site. Human sensitivity varies from person to person. In some
cases it is possible to identify sensitive populations that may be exposed to contaminants on
the site and quantify a separate risk for that group. At other times it may not be possible to
identify such groups. At South Cavalcade, children were identified as such a group. In all
cases, some people will be more sensitive than the average person and, therefore, will be at
greater risk. This source of uncertainty is difficuli to quantify, but the underestimation of

risk due to varying sensitivities is more than compensated for by the use of assumptions
throughout the risk assessment that overestimate risk to the average person.
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ncertainty in this risk assessment appear to be: lack of
surface soil data; selection of PCOGCs to monitor in subsurface soils; selection of

risk are influenced by all the parameters mentioned in Section 2.5 and thus, must be
estimated on a case-by-case basis,
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APPENDIX 2-A
ESTIMATION OF POTENTIAL INHALATION RISKS TO CONSTRUCTION
WORKERS FROM VOLATILIZATION OF POTENTIALLY CARCINOGENIC
PAH FROM SURFICIAL SOILS.

Potential risks assaciated with air concentrations ot potentially carcinogenic PAH are
derived in this appendix. The air concentrations are based upon one half of the
maximum detection limit for potentially carcinogenic PAH in Sowth Cavalcade
surficial soils. The calculated air concentrations only consider volatilization and do
not account for dispersion. Potential construction worker exposures were estimated
based on the assumptions detaifed in Table 2-6.

Computatioi of Potentially Carcinogenic PAH Concentrations in Air Above Soil. A
compound in soil may be partitioned between the soil water, soil air, and the soil
constitucnts. The three main transport processes for a compound in soil to enter the
atmosphere are:

o compound in soil to compound in solution.
o compound in solution to compound in vapor phase in soil air.
o compound in vapor phase in soil air to compound in

atmosphere (Lyman et al 1982).

A compound may adhere strongly to dry soil, reducing its volatilization rate, but
when soil is wetted the stronger affinity of the water displaces the compound allowing
volatilization to occur at a faster rate. However, if the concentration of a compound
in soil becomes high enough so that its chemical activity approaches that of a pure
compound, the presence or absence of water will not affect its volatilization (Lyman
et al 1982). A pure corapound can volatilize directly into a vapor. This calculation
assumes that no pure compound exists.

The partitioning of the compound batween soil and water is determined by the
partition coefficient, K., and fraction of organic carbon, f,., as shown by the
following equation (Mills et al 1985):

concentration in soil = Koefoc ()
concentration in soil water SR ' '

s

e
RS-~
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The partitioning of the compound between soil water and soil air is determined by
Henry’s Constant, K. as shown by the following equation (Milis et al 1985):

concentration in soil air = 416 KH 2)
concentration in soil water (atm-m’/mole),
at 209C

The concentration of a compound iy soil air can thus be calculated for a given
concentration of the compound in soil by combining equations 1 and 2,

L6 Kpy 3)

concentration in_soil air = 4
concentration in soil KOC fOc

Table 2-A-1 shows the concentration in the soil air calculated for potentially
carcinogenic PAHs in South Cavalcade surficial soils. The concentrations of
potentially carcinogenic PAH in the soil air surrounding the soil containing the PAH
are very low (Table 2-A-1). Summing the concentration of each individual PAH
results in a total potentially carcinogenic PAH concentration of 3.15 x 10'6(mg/m3).

The concentration of potentially carcinogenic PAH in the atmosphere above the soil
cannot exceed this concentration.

Potential Risks Associated with Estimated PAH Concentrations in Air. Assuiming
that a construction worker breathes 16 cubic meters of soil air per day, that he or she
is on-site for 195 days per year and one year per lifetime, that the construction
worker weighs 70 kilograms, and that all potentially carcinogenic PAH are as potent
as benzo(a)pyrenc, his or her potential excess lifet‘me cancer risk is 6,32 x 108, Trye
risks will likely be oruers of magnitude lower than this value because true air
concentrations will be orders of magnitude lower. Some of the mechanisms that
have not been accounted for in this analysis and that would result in lower
atmospheric concentrations are listed below,

1. The soil containing the PAHs may be dry part of the time,
causing a decrease in the rate of volatilization, If there is no soil
water, the PAHs cannot dissolve and then volatilize into the air.
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A cycling rate of the air above the soil will dilute the
atmospheric concentration because fregh air, air not containing
PAHs from the site, will continually be introduced into the area
above the site.
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Tabte 2-A-1

CALCULATICH OF PCTENTIALLY CARCINOGENIC PAK IN AIR DUE TO VOLATILIZATION

Shown are the conentrations of PCOC: in soil vapor. Concentrations were calculated only for
potentially carcinogenic PAR in Scuth Cavalcade subsurface soils,

SOIL AIR RIR
) CONCEMTRATION KQCFG Knxﬂ‘l .6 CONCENTRATION CONCENTRATION
pCOC o (ppb) &5 (a) (ppd) (mg/m 3(b)

. Benzofa)anthracene 5.80E+03 2.00E+03  4.16€-05 2.00€-05 1.16E-06
' Genzofa)pyrene | | £.20E+(03 S.50E+04  2.94E-05 1.702-07 2.10E-08
Benzo{s)ftuoranthene -- 5.50E+03 5.62E-04 8.50E-05 .-
5.80E+03 2.00E+03  4.37E-05 2.20E-05 2.03E-06

Total Potentially Carc. PAH 3.156-06

(a) Faken from: Mzbey, W.R, J.H. Smith, R.T. Podotl, H.L. Joanson, T. Mitl, T.W. Chow,
J. Gates, [.W. Partridge, K. Juber, and D. Vandenberg. 1982. Acquatic Fate Frocess
bata for Organic Priority Pollutants, EPA Rept. No, 44/4-B1-814.

{b) Conversion factors were taken from: Verschueren, K. 1983, Handbook of Envirormental
bata on Orgenic Chemicals (second edition). Wen Morstrand Reinhold Co., New York.

"
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 APPENDIX 2-B

ESTIMATION OF AVERAGE PAH CONCENTRATION IN SOUTH CAVALCADE
SURFACE SOILS FOR THE NEXT 20 YEARS FOR COMMERCIAL
OCCUPANTS AND NEXT 70 YEARS FOR HYPOTHETICAL RESIDENTS
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APPENDIX 2-B
ESTIMATION OF AVERAGE PAH CONCENTRATION IN SOUTH CAVALCADE
SURFACE SOILS FOR THE NEXT 20 YEARS FOR COMMERCIAL
OCCUPANTS AND NEXT 70 YEARS FOR HYPOTHETICAL RESIDENTS.

The future scenarios at South Cavalcade assume that PAHs in the surface soil
~ degrade. Thus, potential exposure of potential receptors will decrease with time,
The following steps were performed to estimate the average concentration of PAHs

in South Cavalcade surface soils for the future exposure scenario, i.e. the next 20
years and 70 years.

I~

BTN
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The concentrations of total PAH and potentially carcinogenic PAH in
South Cavalcade surface soils presented in Table 2-4 of Section 2 were
used to estimate the 20 and 70 year average concent. ations.

The upper °< percentile of half-lives reported in the literature for
benzo(a)pyrene was used in this risk assessment. This value was equal

to 1385 days (see Appendix 2-C). The half-life of benzo(a)pyrene was
assumed to be representative of other PAHs.

Annual decay of PAHs was calculated using the following formula:

N -kt

C=GC; e k

In this expression, C, is equal tc PCOC concentration at the time
specified by the subscript, t is equal to the time period during which
the PCOC is decaying, and k is equal to the first order degradation rate
of the PCOC (k = .693/half life).

The concentration at the end of each year of a 20 year period was
calculated for cornmercial occupants during their working career. The
concentration at the end of each yez~ of the 70 year period was also
caiculated for the hypothetical residential scenario.

0077453
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The average soil concentration for the 20 year period was then derived
by summing the concentration at the ep

20, the total number of years. The ave
70 year period is tabulated the same wa

d of each year and dividing by
rage soil concentration for the
» dividing by 70 instead of 20.

Initial concentrations, concentrations at the end of e

ach of the years, and the average
concentration for total PAH and for

potentially carcinogenic PAH for the 20 year

d B-2. Tables B-3 and B-4 contain similar
concentrations for the 70 year period, S
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TABLE B-1

DETERMINING AVERAGE CONCENTRATIONS OVER A 20 YEAR PERIOD
FOR TOTAL PAHs IN SOUTH CAVALCADE SURFACE SOILS

COMPOUND INITIAL HALF~- TIME CONC. AT
~CONC. ~ LIFE  (YEARS) TIME T

TOTAL 87
PAH 87
(ng/kg) 87
87

R - 87
72.4966
60.4110
50.3401
41,9482
34.9552
29.1279
24.2721
20,2258
16.8541
14.0444
11.7031

9.7521
8.1264
6.7717
5.6428
4.7021
3.9182
3.2651
2,7208
2.2672

(S AR R AN AN RERY

A R T R

mmmmmmmmmmmmmmmmmmmmm
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DETERMINING AVERAGE CONCENTRATIONS CVER A 20 YEAR PERIOD
FOR POTENTIALLY CARCINOGENIC PAHs IN SOUTH CAVALCADE SURFACE SOILS

COMPOUND INITIAL

~ POT.
CARCIN.
PAH

(ng/kg)

007746

CONC,

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

TABLE B-2

HALF -
LIFE

WWWWWWWWRWWRWWWEHWWWWW
- - L ] - L] - L) - a« - . L] - - - L] - - - - [ ]

XXORORNEROPEORHVIMPOOOCDE

TIME  CONC. AT
(YEARS) TIME T

.-29

0
1 24.1655
2 20.1370
3 16.7800
4 13.9827
5 11.6517
6 9.7093
7 8.0907
8 6.7419
9 5.6180
10 4.,6815
11 3.2010
12 3.2507
13 2.7088
14 2.2572
15 1.8809
16 1.5674
17 1.3061
18 1.0884
19 0.9069
20 0.7557

AVERAGE: 8.1039
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COMPOUND INITIAL

TOTAL
PAH

(mg/kg)

TABLE B-3

DETERMINING AVERAGE CONCENTRATIONS OVER A 70 YEAR PERIOD
FOR TOTAL P2AHs IN SOUTH CAVALCADE SURFACE SOILS

HALF- TIME CONC. AT
CONC., LIFE (YEARS) TIME T
87 3.8 0 87.0000
87 3.8 1 72.4966
87 3.8 2 60,4110
87 3.8 3 50,3401
87 3.8 4 41,9482
87 3.8 5 34.95562
87 3.8 6 29.1279
87 3.8 7 24,2721
87 3.8 8 20.2258
87 3.8 9 16,8541
87 3.8 10 14,0444
87 3.8 11 11.7031
a7 3.8 12 98,7521
87 3.8 13 B8.1264
87 3.8 14 6.7717
87 3.8 15 5.6428
87 3.8 16 4.7021
87 3.8 17 3.9182
87 3.8 18 3.2651
87 3.8 19 2.7208
87 3.8 20 2.2672
87 3.8 21 1.8892
87 3.8 22 1.5743
87 3.8 23 l.2118
87 3.8 24 1,6932
87 3.8 25 0.9109
87 3.8 26 0.7591
87 3.8 27 0.6325
87 3.8 28 0.5271
87 3.8 29 0.4392
87 3.8 30 0.3660
87 3.8 31 0.3050
87 3.8 32 0.2541
87 1.8 33 0.2118
87 3.8 34 0.1765
87 3.8 35 0.1470
87 3.8 36 0.1225
87 3.8 37 0.1021
87 3.8 38 0.0851
87 3.8 39 0.0709
87 3.8 40 0.0591
87 3.8 41 0.0492
87 3.8 42 0.041¢C
87 3.8 43 0.0342
87 3.8 44 0.0285
.87 3.8 45 0.0237
e - i 3.8 46

2-B-2¢

0.0198
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DETERMINING AVERAGE CONCENTRATIONS OV
FOR TOTAL PAHs IN souT

COMPOUND INITIAL
CONC,

87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87

TABLE B-3

HALF-

TIME

LIFE = (YEARS)

mmmmmmmmmmmmmmmm

oD

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

AVERAGE

2-B~24

ER A 70 YEAR PERIOD
H CAVALCADE SURFACE 50ILS

CONC, AT
TIME T

0.0165
0.0137
0.0114
0.0095
0.0079
0.0066
0.0085
0.0046
0.0038
0.0032
0.0027
0,0022
0.0018
0.0015
0.0013
0.0011
0.0009
0.0007
0.0006
0.0005
0.0004
0.0004
0.0003
0.0002

7.3504
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DETERMINING AVERAGE CONCE
OTENTIALLY ¢

COMPOUND INITIAL
_ CONc.

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

[T~ - S

TABLE B~4

VRN LL S

o
N

e
AW

uwuuwwuwwmwwmwmmmr—www
O\WANNF—'OKDGJ*-JO\U‘&UNHO\DQ\S

ik ok A AN
WK = O W

#b-h
O U

NTRATIONS OVER A 70 YFAR PERIOD
ARCINOGENIC PAHsS IN SOUTH CAVALCADE SURFACE

CONC. AT

TIME T

29
24.1655
20.1370
16,7800
13.9827
11.6517

9.7093
8.0907
6.7419
5.6180
4,6815
3.9010
3.2507
2.7088
2.2572
1.8809
1.5674
1.3061
1.0884
0.9069
0.7557
0.6297
0.5248
0.4373
0.3644
0.3036
0.2530
0.2108
0.1757
0.1464
0.1220
0.1017
0.0847
0.0706
0.0588
0.0490
0.0408
0.0340
0.0284
0.0236
0.0197
0.0164
¢.0137
0.0114
0.0095
0.0079

- 0.0066
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DETERMINING AVERAGE CONCENTRATIONS OVER A 70 YEAR PERIOD
FOR POTENTIALLY CARCINOGENIC PAHe IN SOUTH CAVALCADE SURFACE SOILS

COMPOUND INITIAL

. CONG.

29
29
29
29
29
29
29
29
29
29
29
29
29
23
29
29
29
29
29
29
29
29
29
29

TABLE B-4

HALF~-
- LIFE

RIPDOVOOEODRNECRDONCEm R e

"+ 4 e e =

G L LD 00 B0 L L L) A0 L0 L0 03 A0 L2 60 L L3 L) L Lo L kD W L

5 & & & &+ & + e F

S LT B A T o e b T R

TIME

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

AVERAGE:

CONC. AT
TIME T

0.0055
0.0046
0.0038
0.0032
0.u026
0.0022
0.0018
0.0015
0.0013
0.0011
0.0009
0.0007
0.0006
0.0005
0.23004
0.0004
0.0003
0.0002
0.0002
0.0002
¢.0001
0.0001
0.C001
0.000%

2.4501
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-~ "APPENDIX 2-C

ESTIMATION OF HALF-LIFE FOR
BENZO(A)PYRENE IN SURFACE SOILS
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APPENDIX 2.C
ESTIMATION OF HALF-LIFE FOR
BENZO(A)PYRENE IN §7JRFACE SOILS

The U.S. EPA has reported a half-life of 480 days for bet.zo(u)pyrene B(a)P in soils
(EPA 1986a). Because this value is not supported by a citation from the scientific

literature, the literature was reviewed in order to develop a more rejiable estimate of - )
the degradation of B(a)P in surface soils. [All PAHs are assumed to degrade at a

B T AL G b i+ i R

rate equal to B(a)P.]

Table C-1 lists the half-lives found in the [iterature that may be of relevance to the
conditions found at South Cavalcade. The half-li'es ranged from 10 days to 1957
days, with a mean of 375 days and standard deviation of 614 days. (The mean was
calculated by using 15 days of the range reported by Shilina et al (1980).]

To be protective of the pubiic health, a half-iife of 1385 days was selected. This half-
life represents a value below which 95% cf half-lives are expected to fall, assuming
that the values reported ia the literature are representative of the real world, Ninety-
five percent of all values in a normal distribution ate expected to fall beiow the mean
plus 1.645 standard deviations. Thus, the upper 95th percentile of half-lives was
calculated by adding 1.645 standard deviations (614 days) to the mean (375 days).

The half-lives reported in the literature varied a great deal, probably because inany
site-specitic factors can influence the rate at which B(a)P degrades. Thus, the value
used in this risk assessment should not ke interpreted as necessarily representative of
soils in Houston or any other part of the United States. More detailed analysis of the
factors influencing degradation is needed to derive site-specific values, Of special
note is the apparent relatively rapid degradation of B(a)P in soils that have contained
oil and PAHs for a long time compared to soils to which B(a)P has only recently been
added. This indicates that acclimation of the microbiological community in the soil
to the presence of PAHs may be necessary for rapid degradation. If true, the PAHs
in South Cavalcade surface soils, which have contained PAHs for many years, may

- degrade faster than the rates assumed in this risk assessment.

007752
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TABLE C-1
SUMMARY OF HALF -LIVES OF BENZO(A)PYRENE REPORTED IN THE

LITERATURE ;
Half-Life (days) References
1957 a S
530 (b 3
290 b '
220 b
57 c)
147 d
85.6 d
76.2 d
10.15 (e

(a)  Bossert, LD. and R, Bartha (1986). Structure-biodegradability relationship of

polycyclic aromatic hydrocarbons in soil. Buj, Env. Contam. Tox., 37:490-
495.

0077553

(b)  Cooker, M.P. and R.C. Sims (1987). The effect of temperature on polycyclic

aromatic hydrocarbon persistence in an unacclimated agricultural soil, Haz.
Waste Haz. Mat., 4:69-82,

(c) Groenewegen, D. and H, Stolp (1976). Microbial breakdown of polyaromatic
hydrocarbons. Zbl. Bakt. Hyg. . Abt: Orig., B162: 225.232.

(d)  Khesina, A, Ya., M.P, Shcherback, L.M. Shabad, and LS. Vostroy (1969).
Benzpyrene breakdown by the soil microfiora. Byulleten Ekxperimental’ ng;
Biulogii i Meditsiny., 68:70 As cited in Sims and Qvercash (1983). Fate of

polynuclear aromatic compounds (PNAs) in soil-plant systems. Residue
Reviews, 88;1-68.

(e)  Shilina, AL, L.V. Vaneeva and A.V. Zhuravieva (1980). Benzo(a)pyrene
persistence in the soil when |t is introduced with soil dust particles. Migr. .
Zagryaz. Vesh. Poch, Supred. Sredaleh, Tr. Vses, Soves., 2nd Bobvnikova, ¥
Malakhovs, eds. pp. 100-105 CA95:198765.
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3.¢ APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

3.1 Introduction

Requirements under CERCLA (Section 121(d)), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA) state that remedial actions

must comply with applicable or relevant and appropriate requirements (ARARs) of
Federal laws and more stringent, promulgated State laws.

A requirement may be either “applicable” or “"relevant and appropriate” to a
remedial action, but not both. Applicable requirements are cleanup standards,
criteria, or requirements under Federal or promulgated State law that specifically
address a hazardous substance, pollutant, contaminrant, remedial action, location, or
other circumstance at a CERCLA site. Relevant and appropriate requirements may
not be "applicable" to a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstanc at a CERCLA site, but they do address

problems or situations sufficiently similar to those encountered at the CERCILA site
is such that their use is well suited to the particular site.

Even though there are several types of ARARs, they can, for clarification, be divided
into three separate groups: chemical-specific, location-specific, and action-specific.

Chemical-specific ARARs are requirements which set health or risk-based
concentration limits or ranges for specific hazardous substances, pollutants, or
contaminants. Maximum Contaminant Levels (MCLs) and National Air Quality
Standards are examples of chemical-specific ARARs.

Location-specific ARARS set restrictions on activities based upon the characteristics
of the site and/or the nearby areas. Examples of this type of ARAR include Federal

and State siting laws for hazardous waste facilities and sites on the National Register
of Historic Places.

The third classification of ARARs, action-specific, refers to the requirements that set
controls or restrictions on particular activities related to the management of
hazardous substances, pollutants, or contaminants. RCRA regulations for closure of

‘hazardous waste storage units, RCRA incineration standards, and pretreatment -~

3.1
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standards under the Clean Water Act for discharges to POTWs are examples of
action-specific ARARsS.

Actual ARARs can be identified only on a site-specific basis. They depend on the
detected chemicals at a site, specific site characteristics, and particular remedial
actions proposed for the site. ARARSs identified for the South Cavalcade site are
discussed below. o ‘ '

3.2 Chemical-Specific ARARs

As previousiy stated, chemical-specific ARARs set health- or risk-based
concentration limits or ranges for specific hazardeus substances, pollutants, and/or
contaminants. Tables 3-1A and 3-1B present a review of the potential Federal and
State chemical-specific ARARs. The potential contaminants of concern (PCOCs)
identified in the RI for the South Cavalcade site include: arsenic, benzene,
potentially carcinogenic PAHs,! total PAHSs, chromium VI, copper, ethylbenzene,
toluene, total xylenes and zinc. Chemical-specific ARARs relevant to the South
Cavalcade site are discussed below according to water quality and air quality
standards. '

1. Maximum Contaminant Levels for Drinking Wate

The Federal Safe Drinking Water Act provides for the establishment of
drinking water standards for public water systems. These standards are
"applicable” only to public water systems as defined by the Act and
regulations. However, they may be considered "relevant and appropriate” as
ARARs for potential groundwater expcsure via drinking water [U.S. EPA,
Superfund Public Health Evaluation Manual (Oct. 1986)]. Although the
upper aquifer on-site is not used as a drinking water source, the groundwater
may migrate to lower aquifers which are used through the numerous wells in

the area. Therefore, drinking water standards are considered ARARs for
Remediation Alternatives.

1 Potentially carcinogenic PAHs include benzo(a)anthracene, chrysene,
“*bcnzo(bz ouranthene, ~benzo(a)pyrene, dibenzo(ah) “anthracene, and =

indeno(1,2,3-cd) pyrene.
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TABLE 3-1A

FEDERAL CHEMICAL-SPECIFIC ARARs

i A
M= SN ON O G O N R AR R B B am

¢

¥

1 , Applicablef
Standaid, Requirement, Relevantand || |
Criteria, or Limiation Citation Description Appropriate || : Tomment
Safe Drinking Water Act 40USC, 300
National Primary 40 CF.R. Pan 141 Establishes health-based standards No/Yes The MCLs for organie contami-
Drinking Water for public water systems {maximum Rants are relevant and
Standards contaminant ievels). appropriate for groundwater.
National Secondary 40 C.F.R. Part 143 Establishes welfare-based standards NofYes * Secondary MCls for inorganic
Drinking Water for public water systems (secandary contaminants are relevant and
Standards maximum contaminant levels}. appropriate for groundwater.
Maximurﬁ Contaminant Pub. [. No. Establishes drinking water quality No/No Propased MCILGs for organic
Level Goals 99.339, 100 Stat. goals set at levels of no known or . contaminants should be (reated
642 (1986} anticipated adverse health effects i as "ather criteria, advisories
with an adequate margin of safety. -.and guidance”.
Clean Water Act 3USC
125t-1378
Water Quality Criteria 46 CF.R. Part 131 Sets criteria for water quality No/Yes “AWQCs for PAls, benzene, and
Quality Criteria based on toxicity to aquatic . metals are most likely to be
for Water, 1976, organisms and human heaith relevant and appropriate
i 1980, 1986 “for surface water discharges.
Toxic Poiihfam 40 C.F.R. Part 129 Establishes effluent standards or No/No Pollutants were not detected
Effluent Standards prohibitions for certain toxic 1 groundwater samples,

pollutants: aldrin/dictdrin, DDT,
endrin, toxaphen, benzidine, PCBs
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TABRLE 3-1A (continued)
FEDERAL CHEMICAL-SPECIFIC ARARs

HE EE o B EE =N

Applicable/

*

Standard, Requirement, Relevant ard =
Criteria, or Limitation Citation Description Apgpropriate . Comment
Solid Waste Disposal Act £2USLC.
6901-6987
chr_ﬂificatiém and 40 C.F.R. Part Defines those solid waste which No/Yes ¢ No contaminants on site are
Listing of Hazardous 264.1 are subject to regulation as ’ regufated under 40 CFR Parts 262-
Wasie hazardous wastes under 40 C.F.R. 265, 270 and 271, however
Parts 262-265 and Pans 124,270, on-site contaminants are simifar

L 271. to those regulated.

18 f L
Releases from Solid Waste 40 C.F.R. Part 254 Establishes maximum contaminant No/Yes ' No solid waste managemenz units
Waste Management Units Subpart F concentrations that can be released " on site, but may be contemplated.

§
.
.
.
i

g AL L

from hazardous waste units in Part
264, Subpart F.
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b TABLE3.1B
STATE CHEMICAL-SPECIFIC ARARS

-
I

‘ . Applicablef | |
Standard, Requirement, Relevantand @
Criteria, or Limvitation State Agency . Description Appropriatc ' | Comment
 Chemical Spesifi
. Allowable Limits of Dept. of Health Establishes health-based standards NofYes Identical 1o the Federal
Metals in Drinking ‘¥ater for public water systems. rimary and seconsiary limits
or metals.
Water Quality Standards Water Commission Sets criteria for water guality Yes/Yes Criteria for toxicants were
for Susface Waters based on toxicity to aguatic promuigated Apnil 1988.
- organisms and human health. !
¥
& Prohibition of Air Contarn- Air Control Board Generai restriction which is inter- Yes/No . Criteria are generally the
inants which Adversely preted by the State to require 'same as OSHA requirements.
Effect Human Health and compliance with occupationat health :
the Environment limits.
Coniral of Air Poflution Air Control Board Sets maximum allowable levels of Yes/No Criteria are ARARs only if an
from Visible Emissions and particulates in air. incineration option is selected
Particulate Matier . asaremedy.
Sulfur, Fluoride, and Air Control Board Sets maximum allowable emissions NofNo These compounds are not found
Beryllium Compounds in Air for these compounds. on site.
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The primary "maximum contaminant levels* or "MCLs" for organic chemicals
are considered ARARs (CERCLA Directive 9234.0-05). Primary MCLs are
enforceable standards establishing maximum permissible levels of
contaminants in drinking water. See 40 CFR14.2 (1986). These standards are
health-based, but have treatability and econamic components. See 42 USC
1401(1)(C). Primary MCLs are currently set for the following organic
chemicals, in addition to pesticides and trihalomethanes: trichlorcethylene,
carbon tetrachioride, vinyl chloride, 1,2-dichloroethane, benzene, 1,1-
dichloroethylene, 1,1,1-trichloroethane, and p-dichlorobenzene [40 CFR
141.61(a)].

The Safe Drinking Water Act also provides for establishment of secondary
MCLs. These are designea to "control contaminaats in drinking water that
primarnly affect the aesthetic qualities relating to public acceptance of
drinking water" [40 CFR 143.1 (1986)]. The regulations nated that secondary
MCLs “in the judgment of the Administrator (of EPA) are requisite to protect
the public welfare" [40 CFR 143.2 (f;]. Federal secondary MCLs are set for
chloride, color, copper, corrasivity, fluoride, foaming agents, iron, manganese,
odor, pH, sulfate, total dissolved solids, and zinc (40 CFR 143.3).

Federal Ambient Water Quality Criteria

Section 304(a) of the Clean Water Act, 33 USC 1314(2) (1982), requires EPA
to develop water quality criteria related to protection of human health and
aquatic life. EPA has developed criteria for numerous substances. The
Federal water quality criteria are not legally enforceable and are therefore
not "applicable"” to the cleanup. However, since they do set levels which
prevent toxicity and the Texas Water Quality Standards require prevention of
toxicity, they may be considered "relevant and appropriate.”

Under Section 121(d)(2)(A) of SARA, the remedy selected must "require a
level or standard of control which at least aitains . . . water quality criteria
established under Section 304 or 303 of the Clean Water Act, where . . . such
criteria are relevant and appropriate under the circumstances of time release
or threatened release." SARA further provides that "in determining whether

- - or not any water quality criteria under the Clean Water Act is relevant and

3-3




appre oriate under the circumstarces of the releases, (EPA) shall consider the
designated or potentia! use of the surface or groundwater, the environmental
media affected, the purpases for which such criteria were developed, and the
latest information available® [Section 121(d)(2)(B)(i) of SARA].

The ambient water Quality criteria for acute and chronic toxicity to fresh water
aquatic life for benzene and polynuclear aromatic hydracarbups are relevant

--and appropriate for any discharge from the site to ncarby surface water. This

determination is based on the following considerations:

a. Existing or Potential Uses

The State of Texas has classified the nearby surface water (Hunting
Bayou) for uses including navigation and industrial water supply.
Although these uses do not include protection of aquatic life, the Texas
Water Quality Standards also require all streams to be free of toxicity.
The Federal water quality criteria for freshwater aquatic life are
consistent with this use ciassification,

b, nvironmental Medi cted

Based on the findings of the Remedial Investigation Report, the
environmental media potentially affected by the releases from
treatment of contaminated groundwater include surface waters of
Hunting Bayou Tributary near Legion Street.

C. | 0s€es O : Criteria

The water quality criteria were developed to protect freshwater
organisms and their uses. These criteria are based on an evaluation of

toxicity studies relating to species similar to those which are or could
be present in Hunting Bayou,
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d.  LatestInformation Available

‘The EPA criteria documents are the latest information available and

were used to develop the Federal water quality criteria for PAHs and
benzene.

State Water Quality a

In 1988, the Texas Water Commission promulgated criteria for specific toxic

materials for protection of fresh water and marine aquatic life. These criteria
are listed in Table 3-2. They are applicable requirements. The Texas
Department of Public Health drinking water standards require the same
maximum concentrations as do the Federal standards. The Texas drinking
water standards are relevant and appropriate, and are listed in Table 3-3,

Federal Air Quality

National ambient air quality standards (NAAQS) are Federal ARARs
established for air quality. Specifically, NAAQS have not been established for

the potential contaminants of concern associated with the South Cavalcade
site.

State Clean Air Act

Regulation { (31 TAC Chapter 111), "Control of Air Pollution from visible
Emissions and Particulate Matter," Section 111.21, requires an opacity of 20
percent averaged over a five minute period. Section 111.52, *Ground Level
Concentrations,” requires that particulate matter from multiple sources,
operated on contiguous propertics, must not exceed any of the following net
ground level concentrations: (1) 100 micrograms per cubic meter over any 5
consecutive hours; (2) 200 micrograms per cubic meter over any 3 consecutive
hours; (3) 400 micragrams per cubic meter aver any 1 hour period.

The Texas Clean Air Act (Section 401) also provides that “no person may

cause, suffer, allow or permit the emission of air contaminants or the
“performance of any activity which causes or contributes to, or which will cause

3-5
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Heptachlor

Hexachloroeycioehexane
(Lindane)

Lead

Malathion

Mercury

Methoxychior

Mirex

"~ Nickel

Total PCRs
Parathion
Pentachioropheno}
Selenium
Silver
Toxaphene -

Anc '

007764

All values ape }is

TABLE 3-2
STATE ARARs

STATE OF TEXAS ARARs PROPOSID WATER QUALITY
{ ted or calculated i microgra

Fresh
Acute
Criteria
3.0

260
(1.1 28[In(hardness)]-1.6672)
24

0.083
(0.8190f In(hardncss)]'+3.688)
(0.9422[ In(hardness)]-1 3844
45.78
11
25
0.22
0.18

0.52
2.0

(1.273[ 1n(hardness)]—l.460)
24

(0.3460] In(hardness)} +3.3612)
2.0

0.065
[1.005(pH)-4.830]
{172 In(hardness)j-ﬁ.Sz)
(0.8473{In(hardness)]+0.8604)

g Lo
. . s
TR g

FOR SPECIFIC TOXIC MATERIALS

07764

ms per liter,)

Fresh
. Chronic
* Criteria

-

190
(0.7852[l'n(hard'ness)]-3.490)
0.0043

0.041
(0.8190f In(hardness)}-ljﬁi)
(0.8545] In(hardness) ]-1.386)
10.69

0.0010
0.1
0.0019
. 0056
- 0.0023
©0.01
- 0.0038
- 0.08

(1273{In(hardness))-4.705)
0,01

0.012
0.03

0.001
{0.8450( In{hardness)+ 1.i645)
0.014

0.013
[1.005(pH)-5.290]
35

0.49
6.0002
(0.84731 n(hardness)j+0.7614




R . TABLE 3-3
e TEXAS DEPARTMENT OF HEALTH ALLOWABLE
. e LIMITS OF METALS IN DRINKING WATER
S Maximum
l Parameter Concentration my/l
Arsenic 050 R B
I Barium L )
Cadmium 010 - - T
Chromium 050
l Copper 1.
Lead 050 t
' Mercury 002 P\?
Selenium 010 ~
I Silver 050 o
Zinc S. o
' : i All concentrations listed ape mg/L.
-1
. I 3-5b 4
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or contribute to, a condition of air pollution." "Air pollution" is defined as the
presence in the atmosphere of one or more air contaminants or a
combination thereof, in such concentration and of such duration as may tend
to be injurious to or to adversely affect human health or the environment,
animal life, vegetation or property, or as to interfere with the normal use and
enjoyment of animal life, vegetation, or property. The Texas Air Conircl
‘Board uses screening leads to interpret adverse concentrations in air. These
concentrations generally relate to occupational health exposure limits.

To assure compliance with this standard, the proposed remedial action plans
must contain provisions for ambient monitoring to veri%y that site conditions 8
existing at the completion of remediation are not causing or contributing to a
condition of air pollution.

6. Release from Solid Waste Units

D07766

The RCRA regulations under 40 CFR Part 264 Subpart F establish maximum
contaminant concentrations that can be released from hazardous waste units.
Although there are no hazardous waste units on-site, the RCRA regulations
do consider releases of hazardous substances into groundwater. Therefore,
these requirements are “relevant and appropriate"  These RCRA
requirements are identical to the Safe Drinking Act MCLs.

3.3  Location-Specific ARAR,

Location-specific ARARs are requirements that set restrictions on activities based
upon the characteristics of the site and nearby suburbs. Tables 3-4A and 3-4B
present a review of the Federal and State potential location-specific ARARs.

34  Action-Specific ARARSs

ARARs applicable to the development of the remedial action alternatives for the
Koppers South Cavalcade site deal with Federal and State requirements for the '
degree of remediation at the site. Table 3-5A and 3-5B present a detailed evaluation

of Federal and State action-specific ARARs.

3-6
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TABLE 34A

FEDERAL LOCATION-SPECIFIC ARARs

Descriplioa

Applicable/
Refevantand
Appropriate

{Comment

B Nationat Historic
‘: g mmlmm B

ical Preservation Act

Mistoric Sites, Buikings
and Antiquities Act

007767

Archeological and Histos-

429 USC 470
O C.FR.6301(b
CFR Pan

W US.C. 469
40 CF.R.6)01{c)

16 US.C. 461467
40 CFR. 6301(z)

Requires Federal agencics to take
into account the effect of an
Federally-assisted undertaking or
licensing on any district, site,
building, structure or object that
is included in or clegible for
inclusion in the National Register
of Histonical Places

Establishes procedures to provide
for preservation of historical and
archeological data which might be
destr through alteration of
terTain as a result of a Federal
construction project o a Federally
licensed activity o5 program

Requires Federal agencies to
consider the existence and kocation
of landmarks on the National
Registry of Natura! Landmarks o
avoid undesirable impacts on such
fandmarks.

No/No

NoMNo

Nou/No

There are no gems located on
sile which are chigible for
inclusion on the Natonal
Register of Flistorical Places.

Nuo historical or archentogical data
is 81 the site.

There are po fdems kweated on site

" which are on the Nanonat Regesery

of National Landmarks.,




TABLE 3-4A (continued)
FEDERAL LOCATION-SPECIFIC ARARs

1

i

t

L

i
B
1

i

P2

| L_, Applicable/
Standard, irement, Relevantand '
Criteria, or Limitatioa Citaticn Pescription Appropriate Comment
wFish and Wildlife 16 US.C. 661-666 Requires consultation when Federat No/No ;There is no water body nearby which
J‘Ooordmauon Act department or agency proases or icould be potentially modifided.
e authorizes any modification of any ‘
stream of other water body and '
adequate provision for protection '
. fish and wildlife resources.
EndangeredESpéciu Act 16US.C. 1531 Requires action to conserve No/No The US. F.W.S has found o
50CF.R. Pant 200 endangered species within critical endangerment species at the site.
SC C.F.R. Part 402 habitats upon which endangered
ies depend, includes consulta-
tion with Department of Interior.
Clean Water Act BUSC
1251-1376
Dredge or Fill 40 CFR. Parts Requires permits for discharge No/MNo There will be no discharge of these
Requirements (Section 230-231 of dredge or fill material material materials into navigable waters.
4(':3 into navigable waters
Rivers and Harbors \ 33 US.C. 403
Act of 1899
Section 10 Permit JCFE.R Pans Reg:nires permit for structures or No/No No remedial alternative includes
' 320-330 work in or or affecting navigable

structures or work in or affecting

waters. navigable waters
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TABLE 3.44 {coatisued)

i FEDERAL IOCATION-SPECI FIC ARARS
| Appli ba}
. PPircable,
Sdudud-, Rq-&m., Relenal and
C’“ﬁl’h.ﬂ"-m Citailiog W W.lc | ;;('ummcn‘
. Elecml:n ?‘u&r oq ﬁl;cm Order No. chuu; cl;‘;dcml ;E‘:Chl:‘.'. :;::rv:;m No/Ng The site ducs nor nctedde werlandsy
“dh ‘ impacis associnied with the
-y 4WCFR. 6.302(a) derruction or logs of wellands and
and Appeadix A $0 avoud support of pew COnsiruction
in wellandy if 5 Practicat aler-
. Balive exisyy,
[
Executive Order o Executive Order No, uires Federyj agencies to No/No The site s not within 1he
Floodplain Masagerneny k, :ﬂnw the potcul‘n:i clfecus of 100-yeas ﬂu:)dplam
nctmrheynuyntcmaﬂmd-
Plsin i0 avoid, 1 the adverse '
mﬂ Associated with direcy and
g ‘ i, ot of 8 foadplain
\Wﬂemeuﬂct g 16 USC. 1131 Adminisse; Federclly owned wilder- Ne/No . iNo wnldcrncss ared on-site ar
iy JOCER 251 RCSS ares 10 jeave in unimpacted. “adjacent to the sye.

Naticnal Wikstie 16 US.C 668 Reatricts activiges within a No/No ;‘Nu wilderness area on-site or

Refuge Syzicq ’ Nationat Wilgjie Refuge adjacent 1 the ye,

Scenic River Act | 16US.C 127) Prohibits adverse effects on Nu/N

4OCF.R 6.302(c) B scenic rive o

Nu seenic river in arca.
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: TABLE 3-4B
= A
? STATE LOCATION - SPECIFIC ARARs
;1 | k
f H Applicables’
. Standard, Requirement, Reievantand
. Criweria, or Limliation Stste Ageacy Descriptioa Appropriate o Comment
' o Location-Specific :
é Location of Wells Used for Department of Restricts the placement of wells Yes/No Requires insttatonal controls
R Drinking Water Healih used for drinking water, and the if the remedy constitutes RCRA
RN Supplics location of solid waste dispcsal.  detined disposal.
i
i
Ly
S i
' 007770
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TARLE 3.54
FEDERAL ACTION-SPECIFIC ARARs

Applicable/ i i
Relevani and :
Critesis, Citation Descriptioe Appropriste | Comment
LEAN WATER ACT 33Uusc,
C 1251-1376
tionai Pollataat 4 CF.R. Part 125 Requires permits for the discharge Yes/No YA permin will he fequred tor
g?scharge Eliraimsiion of pollutanis for nug point source i discharge o | bunbing Buyou it
w into waters of the United States. ¢ Ofste ground water tregiment
b tecursand s discharged to
: * Hunting Hayou.
Eifflue i(il.li('lt:lns 4OCFR. Pert 414 Require specific effluent No/No ‘ No direct applicabuiity because
smn,ﬁk for 1k Point chlractenm for discharge undec there &5 0o an-going commerciai
Source Category DES permits. aclivity,
tionzl Pretrestment 40 CF.R. Part 463 Seis standards 10 contral Yes/No Only if the selected afternatye
Na poflutants which pass shrough or includes discharge o 4 e dy
Interfere with tregiment processes Owned treatment works,
in public treatment works or :
‘ which may contaminage sewage sludge, )
SOLID WASTE IMSPOSALACT 42 USC.
(“S\VigA") 6%01-6987
Critesia for 43 CF.R. Pant 257 Estabiishes criteria for use in Yes/No . Only it a selcaied ahicrnatve
C&;if‘mlion ofSolid determining which solid wasic s #ncludes onssite disgaona]
Waste Disposad Facilities disposal facilities ang practices .
and Practices Pusc a reasonable pro shability of i
adverse effects on public health
of the environment and therehy '
constitute prohbuted aopen dumps, oo
oo
007771 R
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TABLE 3-54 (Coatinued)
FEDERAL ACTION-SPECEFIC ARARs

007772

acceptable management of hazardous
wastes for owners and operators

of facilities which treat, store

or dispose of hazardous wastes.

D07772

- Agpplicablef
‘ Relevant and
Criterie, or Lin#tetiog Clitation Description Appropriate i Comment
& Hazardous Waste 40CFR Part 260 Establishes procedure and criteria No/No Creates i substantve cleanup
& ment Systems for modification or revocation of requucment.
= provisions in 40 CF.R. Part 260-265.
Standards icable to 40CFER. Pant 262 Establishes standards for generators No/Yes I remedial action atiernative
Generators of hazardous wasies. involves oft-site lransportation of
e either soil or groundwater for
) ireatment or disposal.
Standasds Appli o 40 CF.R. Pant 263 Establishes standards which apply No/Yes : If cemediat action alternative
Tarsporters of ta lmmgncm of hazardous waste ! involves olfsite transportation of
Waste within the US, if the : cither suil or groundwater for
transportation requires a manifest treatmene or disposal.
o under WC.F.Rl:e!"lnn 262,
Standards for Owners and 40 CFER. Part 264 Establishes minimum aational Na/Yes The site contains no RCRA listed
rators of Hazardous standards which define the
aste Treatment, Storage,

hazardous wastes, huowever, part 254
requirements may be relevant and
appropnidic for certam remediat
actions. Sce cach Subpart bejow,




TABLY 3-SA(Coatinued)
FEDER/L ACTION-SPECIFIC ARARS

i/
N , Applicable/
Stasdard, Requiremen Relevaat snd :
Criterls, or LimMation Citatioa Descriptioa Appropriate ; Comment
w
d General Facitity Subpar B No/Yes Relevaint and . - :
) ofYes clevant amd appropriate if any
Siandards remedial actions are selected fox
which other Subparts of 264 ate
; i-relevant and appropriste.
i . . E
Preparedness and Preveation Subpart C No/No - No substantive cleanup requiremznt
Contingency Plan and Subpart D No/Na : Mo substantive cleanup requirement
Emergency Procedures
- Manirest Syuc.m, Record- Subpart E No/No ‘ Na substantive clecanup requiremens.
¢ keeping, Reporting ool
Releases from Solid Waste Subpan F No/Yes ! H and aliernative results in
Management Units releases from on-sue sulki waste
management unifs established as a
‘ ! remedial action.
Closure and Post-Closure Subpan G ] No/Yes | CERCI A esizblishes review of
J ; lremediz! actons shauld contasminamis
he lett on site. RCRA substunive
reguirements include deed notices
| and mumtoring.
Financiai Requirements Subpan H No/No N substantive requirements.
| ) 007773 o
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| TABLE 3-5A(Continucd)

il FEDERAL ACTION-SPECIFIC ARARs
i
1

e

. i
)

. ; Applicablef o
Siandard, Réguiresaent, Relevantand | - A
Critesia, or Lissliation Citatioa Description Appropriate .| {Comment
- :
& Use and Management of Subpart [ No/fYes B an aliernative would itvolve
- Containers slorage of cantamners.

Tanks Subparn J , NofYes I¥ an aliernative would invalve
‘ : 1 use of tests o treat or sfore
| hazardous matetials.

Surface impoundments Subpant K NofYes . If an alternative will involve a
’ i surface inpoundment to treat, store
or dispose of hazzidous rratenals.

. Waste Piles Subpart £ No/Yes | If an aliemative would treat or
" © store hazardous matenshs in piles.

Land Treatiment Subpan M No/fYes If an alternative would involve
. land treatment.

Landfills Subpart N NofYes © ' If an afternative would involve
: ; disposal of hazardous materials in
. a tandfill.

Incinerators Subpart O NofYes ! B an incineratoe alternatve is
developed.

s
i
b
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TABLE 3-5A(Cuntinued)
FEDERAL ACTION-SPECIFIC ARARS

Applicable/
an-lmn, Relevantaad | - :
Cdmh,or Limintien Ciiatloa Descriptioa Appropriate ! i Comment
w Interim Standards for the 40 CFR. Part 265 Establishes minimum national No/No . Remedies should be conststent with
&  Munogement of Specific standerds that define the . the more stangeat Pact 264
e Hazardous Wastes and sccepiable management of hazardous © standards s these represent the
L ﬁnciﬁc of waste during the period aof interim © utaimate RCRA compliance staadards
' status and until certification of : and are with CERCLAs goal of kong
Manapemens Facilities ﬁnal closure or if the facility is . tera protection of public healih and
t o post-clasure sequiremets, weltare and the enviconment.
unnl post-clasure responsibilities
; are fulfilied.
Standards for the 40 CF.R. Pan 266 Establishes requirements which apply No/No Dacs non establish addiianal
. Mmgcmcnt of Spcc:ﬁc to recyclabic matenals that are . cleanup sequircments.
P reclaimed (o recover econamicatiy ‘
. 4?1:;&1“:&0{ Hmmcus significant amounts of precious
v aste Managemeat Facilitics meials.
interim Stindards for 40 CF.R.Part 267 Establishes minimum standards NoMNo .. . Remedies should be consiztent wath
Owners and Operators of that define acceptable management L ¢ ihe more stringent Pare 264
New Hazardous Waste Land : of hazardous wastes for new land : -~ Slandards as these fenresent the
Dispacai lellwl disposal facilities. ¢« ulumaie RCRA wmpﬁa ace standards

- <% land are consisient with CERCLA's
+ -poal of long term protection of
‘public health and the eavitoninent.
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TABLE 3-5A({Coatinued)
FEDERAL ACTION-SPECIFICARARs

\

Hazardous Maierials
Transpartation
Regulations .

49 C.F.R. Purts

Regulates transponiation of
hazardous materials.

007776
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i é: 1
R Applicable/
‘ Sta_xndard, Requirement, Relevant and .
v Criteris, or Limitsation Citation Description Appropriate - Comment
» ,
y Land Disposal 40 CE.R. Part 268 Establishes restriction far No/fYes It an atternative deveioped would
e burial of wastes and other involive burial of contammated
o hazardous materials. soils or residucs.
Hazardous Waste Permit 40 CF.R. Part 270 Establishes provisions covering No/Ne A permit is not required for on-site
Program basic EPA permitting requirement. CERCI_A response actions.
Substantive requircments ace
. addressed in 40 C.F.R. Pact 264.
Undergzroiﬁld Storage Tanks 40 C.E.R. Part 280 Establishes regulatians refated o No/MNao No alternative involving the ase of
underground storage tanks. ¢ underground tests S antiapated.
OCCUPATIONAL SAFETY AND 29 US.C.651-678 Regulates worker health and Yes/MNo . Under 40 CF.R. 30038, requiremems
HEALTH ACT safety. of the Act apply to all response
| activities under the NCP.
SAFE DRINKING WATER ACT  40C.F.R.Parts
144-147 |
Undergroond Injection A CF.R. Pars Provides for protection of Yes/No E #f a groundwater remediution
Contru! Reguiations 144-147 vnderground sources of drinking | involves injection to enhance
water, | eleanupy.
HAZARDOUS MATERIALS 49USC. %
- TRANSPORTATION ACT 1801-1813
Yes/No I an alteraative developed waald

‘annkw: transportation of
hazard:us materstls.
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‘ TABLE 3-5B
i STATE ACTION.SPECIFIC ARARSs
o Applicable/
Standary, Requirement, Relevant and
Criteria, or Limitation State Agency Description Appropriate Comment
Action Specific -
Storage of Volatile Air Control Board Regulates handiing of tanks Yes/No Only an ARAR if volatiles will
Organic Compounds containing volatiles. be contained in 2 tank,
Controf of Grotndwaser Harris-Gatveston Controls the withdrawal of No/No The District rujeg exempt
~ Withdrawai gokslal Subsidence groundwater in Harris County, Eroundwater temediation,
istrict
L I Oit/Water Separators Air Control Board Requires methods for minimizing Yes/No I oil/Water separation is a
- emissions from separators. of the groundwater remediation.
Vacuum Producing Systems Air Control Board Requires incineration of emissions Yes/No If vacuum fecovery is a part of
a hoild. groundwater remediation,
Vent Gas Streams Air Control Board Requires incineration of emissions, No/No Not characteristic of the site.
!.
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NPDES

During remediation, CERCLA 121(d) requires that storm water discharges
and remedial-activity generated discharges meet the pollutant limitation and
performance standards included in the Clean Water Act. The wastewater
treatment technology proposed in response alternatives for CERCLA sites
are required to meet the equivalent of best conventional pollutant control
technology (BCT)/best available technology economically achievable (BAT).
EPA has promuigated technology-based requirements through effluent
limitation guidelines for specific categories of industries with on-going
commercial activities, which are then transferred into specific discharge limits
by NPDES permit writers. Where effluent guidelines for a specific industry or
industrial category do not exist, e.g., Superfund sites, technology-based
treatment requirements equivalent to BCT/BAT will be determined by EPA
on a case-by-case basis using best professional judgment (BEJ) in accordance
with CWA 402(a)(1)(B) and 40 CFR 125.3(c)(2). These requirements would
continue to be enforced at the completion of the remedial action during the
operation and maintenance of the remedy.

The NPDES regulations governing the methods for imposing BCT and BAT
treatment require that EPA consider the appropriate technology for the
category or class of point sources of which the applicant is a member [40 CFR
125.3(c)(2)(i)]. The previous operation at the South Cavalcade site was wood
preserving using creosote and wood treating salts. The applicable effluent
limitations for these activities are found in 40 CFR 429 which require no
discharge of water containing process related contaminants. However, Part
429 is neither applicable nor relevant and appropriate because these

requirements pertain solely to operation and not closure of a wood preserving
site.

Solid Waste Di L At (SWDA)
General RCRA Reguirements - The Solid Waste Disposal Act was amended

by the Resource Conservation and Recovery Act (RCRA) to control
hazardous substances. The provisions of RCRA pertinent to the South

Cavalcade site have been promulgated under 40 CFR Parts 257, 260, 261,262,

3-7
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263, 264, 268, and 280. EPA considers that the abuve regulations are
“applicable” to RCRA characterized or listed hazardous wastes (40 CFR Part
260} which either: 1) were disposed at a site after November 19, 1980; or 2)
the CERCLA remedial action consists of treatment, storage, or disposal as
defined by RCRA (40 CFR Part 264). In addition, these regulations are

“relevant and appropriate” to RCRA hazardous wastes disposed at a site prior
to November 19, 1980, - | e

Potential contaminants of concern (PCOC) for the South Cavalcade site have
been identified and are similar, but not identical to those regulated under 40
CFR Parts 262-265, 270 and 271. The wood preserving plant ceased
operation in 1962; the wastes were disposed on-site prior to November 19,
1980. Therefare, the RCRA regulations are only "relevant and appropriate”
far any activities resembling RCRA regulated activities.

RCRA permits are not required for portions of CERCLA actions taken
entirely on.site.  Therefore, administrative RCRA requirements (ie,
reporting, record keeping, etc.) are not “"applicable or relevant and
appropriate” for on-site activities. However, all hazardous wastes disposed
off-site are required by CERCLA 121 (d)(3) to be in compliance with all
pertinent RCRA requirements,

RCRA Siorage Requirements - EPA defines storage under RCRA to be
RTRA hazardous wastes which are held for a temporary period, at the end of
which the hazardous wasie is treated, disposed, or stored elsewhere (40 CFR
260.10). The RCRA requirements are "applicable" to activities of this type.
In some cases, the hazardous waste may first become subject to regulation as
a result of the action taken at the cleanup site. 1f the party(s) conducting the
cleanup are considered the generators of the waste, 40 CFR 262.34 provides
that, under certain conditions, the waste may be stored far 90 days before the
RCRA Part 264 requirements become "applicable”. Otherwise, the RCRA
requirements are "relevant and appropriate”.

In the case of the South Cavalcade site, the RCRA requirements are "relevant

LI e

- and appropriate” for all storage activities because the actions governed by the

007779
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requirements are sufficiently similar to those which may take place, and the
wastes are not RCRA hazardous wastes,

RCRA Treatmept Requirements - CERCLA 121 establishes a preference for

remedial actions involving treatment that permanently and significantly
reduces the volume, toxicity, or mobility of the hazardous substance,
pollutants, and contaminants at the CERCLA site. The RCRA requirements
are "applicable" at the site if 1) the waste is a RCRA hazardous waste, 2) the
treatment complies with the RCRA definition contained in 40 CFR 260.10
and 3) the special jurisdictional prerequisites in the pertinent subpart for each
category of treatment are satisfied. Otherwise, the RCRA requirements are
“relevant and appropriate”.

The RCRA requirements are only “relevant and appropriate" for other
treatment units because they are well suited for the particular remedial
actions being proposed, and they are not RCRA hazardous wastes.

BCRA_Q]M@_LB_Q_QMM - EPA has defined disposal under RCRA to

be the movement (grading, excavation, etc.) of a RCRA hazardous waste
originally disposed before the 1980 effective date of RCRA from within a
“unit area of contamination”. The RCRA requirements are "applicable" to
activities of this type, and "relevant and appropriate” to similar activities.

In the case of South Cavalcade as with many CERCLA sites, there is no
defined RCRA type "unit’, but rather an "area of contamination” with
differing wastes types and levels of contamination. Excavation, treatment,
and encapsulation conducted within areas of soil contamination would be
within the “area of contamination” and not conform to the RCRA definition
of disposal. Therefore, the RCRA requirements are not "applicable”. The
RCRA requirements are "relevant and appropriate" for on-site activities,
which means that the design and operating RCRA requirements are used.
These inciude design requirements for landfills (including waste piles during
construction of surface impoundments and land treatment uvnits) and land
disposal requirements. Any transport of wastes off-site does fall under the
definition; the RCRA requirements are "applicable” in this case,

3.9
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Land Disposal Requirements - The disposal of RCRA hazardous waste
during the course of remsedial action may also be subject to the special
restrictions on land disposal of hazardous waste established by the Hazardous
and Solid Waste Amendments of 1984 (HSWA). According to HSWA, all
RCRA hazardous wastes are to be reviewed by EPA to determine if they
should be banned from land disposal. Banned waste cannot be placed in or

- on the land unless they have been first treated to levels achievable by best

demonstrated available technology (BDAT) for each hazardous constituent in
the waste.

EPA has defined placement and disposal to be identical. As previously
discussed, the RCRA disposal regulations are considered to be "relevant and
appropriate” for the South Cavalcade site; the Land Disposal Requirements
can only be "relevant and appropriate”. However, EPA has not yet proposed
nor pronulgated BDAT standards for CERCLA soil and debris. Therefore,
the Land Disposal Restrictions will become "relevant and appropriate” when
EPA promulgates these regulations. Also, HWSA includes an exemption
until November 8, 1988, from the Land Disposal Restrictions for CERCLA
soil and debris collected under CERCLA section 104 and 106 actions.

State Clean Air Act

Section 115,141, "OilfWater Separators," requires use of a scaled vessel,
floating roof, or vapor recovery system for separators with over a 200 gpd
capacity operating on volatile compounds with a vapor pressure greater than
or equal to 1.5 psia. Section 115.152, "Vacuum Producing Systems," requires
incineration or equivalent of emissions exceeding 100 1b per 24 hours,

Regulation V (31 TAC Chapter 115), "Control of Air Pollution from Volatile

Organic Compounds,” Section 115.101, requires that the storage of volatile
organic compounds with a vapor pressure of equal to or greater than 1.5 psia
in a stationary tank, reservoir, or other container must be capable of
maintaining working pressure sufficient at all times to prevent any vapor or

gas loss to the atmosphere or is equipped with a control device which provides
substantially equivalent control.
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4. Cu&tﬁaumnmmmmmﬂmmmm

Any remedial alternative involving discharge of treated or untreated water
into the municipal sewer system must insure compliance with the City of
Houston industrial wastewater pretreatment regulations, These regulations
protect the publicly-owned treatment works (POTWs) from accepting wastes
which they are unable to effectively treat, or which may damage the POTW

—operation. The applicable regulations address maximum concentrations B

B allowed in industria! discharges for certain pollutants. These pretreatment

the South Cavalcade site are listed below.

N
58]
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Oil & Grease 200 mg/L. P~
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technologies for managing the constituents of concern at the South Cavalcade Sjte,
Firsy, remedial response objectives and general response actions are identified, based
upon site-specific information and environmental concerns, Second, for each general
response, a list of remedial action technologies are identified and thep screened.
Screening of the technologies is based upon technical concerns, Finally, the
technologies passing the screening process will be assembled and a comprehensive
list of potential remedial action alternatives are listed in Section 5.0,

4.1 Objectives of Remedial Action

The objectives for remedial action at the South Cavalcade site have been
investigated for the various contaminant pathways identified in the preliminary and
final Public Health and Environmental Assessments. Table 4-1a lists the remedial
action objectives and remediation requirements for protection of human health and
the environment, compliance with ARAR’s, and consistency with the NCP for the
pathways of surface water, sediments, soils, groundwater and air. As presented in the
Table, the following cleanup criteria for the pathways of concern at the site have
been selected:

Surface Water

0077853

* Prevent deterioration of existing surface water Quality during
remediation, '
Sediments
* Prevent deterioration of existing sediment quality during remediation,
4-1



-0

007784

Surface Water
* Sedimenits

Surface Sofls
; and Surficial
* Soil

N
: Groundwaters
“and Subsurface

Prevent surface
water degradation.

Minimize further
sediment
contamination.
Prevent Jeaching
and reduce risk
of contact.

Prevent the
verticat and

.offsite migration

of contaminants
to lower

groundwater zones.

Prevent
degradation

of air quality on-
or off-site.

TABLE 4-1a
REMEDIAL ACTION GBJECTIVES
SOUTH CAVALCADE SITE
REMEDIATION REQUIREMENTS
Maintain existing Current sitzation. No action
surface water required.
quality.
Maintain existing Current situation. No action
sediment quality. requited.
Attain site Containment, removal, or
cleanup goals. treatment of contaminants.

Removal and/or treatment
of contaminated shatlow
groundwaters.

Performance driven to
levels ideqtified in

the Final Public
Health and
Environmental
Assessment.

Maintain air Moaonitor during remediation.
quality at current

levels.

ADVANTAGES

No surface water
water degradation.’

No sediment
degradation.

No further source i
to groundwater
migration.

Protect public health
and environment.

Effective protection
of public health

from exposure risk
to lower groundwater
zones.

No degradation
of air quality.

RISK AND
DISADVANTAGES

Potential mobilized
contaminants during
remediation.

Potential maobilized
contaminants during
remediation.

Potential mobilized
contaminants during
remediation.

Potential exists for
migration to lower
groundwater zones
zones if remediation
is incomplete.

Exposure during
remediation.

'y




Surface and Surficial Soils (0-6 fi deep)

* Prevent continued migration to groundwater.
* Reduce risks to public health.
Subsurface Soils ) )
* Minimize the leaching of groundwater. B
Groundwaters
* Prevent the vertical migration of contaminants to lower groundwater

zones or horizontal migration to off-site wells,

2
q

B

* Prevent deterioration of air quality during remediation.

For the surface soils, subsurface soils and groundwaters at the site, the response
objectives require that containment, excavation and/or treatment of soils and
impacted shallow groundwaters be implemented to ensure that public health and the
environment is protected. Therefore, cleanup levels for the contaminants of concern
found in the media must be established.

Correspondingly, the response objectives for the surface waters, sediments, and air
pathways require that present or currently existing quality be maintained. This will
be accomplished by designing the remedial actions to minimize contaminant
nligration into these media.

4.1.1 Cleanup Goals

Cleanup goals are monitorable levels which are wsed during remedial actions to
ensure the remedial objectives are attained. The remedial objectives for this site
which require remedial goals, as previously defined in Section 4.1, are 1) reduce
potential risks from eXposure to surface and surficial soils, 2) reduce potential
leaching of soil PCOCs to‘grbundwater,'and 3) reduce potential risks from migration

4-2
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of groundwater PCOCs to aquifers usablefas vyater supplies. Based on the PHEA
and the treatability leaching tests, the PCCYCs hich need remedial goals are PAHs
in soils and PAHs, metals, and volatiles in groundwater.

Surface and Surficial Soiis

. Surface surficial soils can contain PAHs which may continue to leach into the
-groundwater or which may pose a risk if people become exposed to them. From the

treatability study (Appendix A), only PAHs were observed to leach from soils
following application of tap water. Presumably, some surface and surficial soils may
continue to leach due to perculation of rainwater. The level of PAHs in soils which
will not substantially leach will vary from site to site and also between areas inside a
site due to various factors such as organic content, porosity, and water content.
Therefore, a remedial goal cannot be set for soils to control leaching. Instead, the
soils in the areas targeted for potential remediation must be sampled during the
Remedial Design using a fine grid. Soil samples from each grid must be tested in a
standard soil column leaching test to determine if they need remediation.

In addition to leaching, remedial goals are typically developed to prevent adverse risk
to exposed populations. The PHEA in Section 2 evaluated exposures to on-site
commercial accupants, construction workers, utility workers, and potential residents.
The PHEA showed that most of the potential risk was associated with potentially
carcinogenic PAHs. Based on remediating PAHs, the following possible remedial
goals were developed from maximum risk calculations; the NCP requires that
remedial goals prevent risks greater than 104,

10 07 10
CURRENT EXPOSURE
Utility Workers(ppm) 13,700 1,370 135
Commercial Occupants(ppm) 10,700 1,060 103
POTENTIAL EXPOSURE
Construction Workers(ppm) =~ 700 69 6

007786
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MASTER LIST O
FOR REMEDIATIO

TABLE 4-2a (continued)

AT THE SOUTH CAVALCADE SITE

ON-SITE WATER TREATMENT (continued
.. ... Physical/Chemical Separation :
"~ 77 77 lon Exchange
. Neutralization
UV/C?;:miczg Ooxic)lation
* Photor i
Reverse Osmosis
Solvent Extraction
Wet Air Oxidation
Sonic Treatment

ON-SITE SOIL TREATMENT
Compostin
Engineered BioDegradation System (EBDSSM)
Incineration
Soil Washing
Stabilization
Thermal Desorption

OFF.SITE SOIL TREATMENT
Incineration

OFF-SITE WATER DISPOSAL
Industrial Treatment Facility
POTW
NPDES

ON-SITE SOIL DISPOSAL
Landfill

QFF-SITE SOIL DISPOSAL
Landfill

F POTENTIAL TECHNOLOGIES
N OF SOILS AND GROUNDWATERS

T LI,

007787




The utility worker and commercial Occupant scenarios represent potential risks
based on current land use. Typically, a 10 cancer risk level is used for commercial
and industrial developments. At this risk level, the remedial goal for current
exposures is 1,060 ppm carcinogenic PAHs,

The parts of the site where PCOCs were observed in surface and surficial soils are
already developed and to a large degree covered with reinforced concrete and
buildings. The site is also surrounded on 3 1/2 sides by commercial and industrial
development (chemical and oil storage tanks, warehouses, abandoned waste ponds,
and office buildings). Future development is possible although unlikely, and
residential development is very unlikely without destroying the present commercial
structures. Therefore, a 10°% cancer risk level and a corresponding 700 ppm
carcinogenic PAH concentration are used for protecting human health from future
exposures.

Groundwater

Groundwater can also contain PCOCs which may pose a risk if people become
exposed to them. From the Remedial Investigation report, PAHs were observed to
migrate to lower depths. The PHEA in Section 2 explained that, due to fractures in
clay layers (slickenslides) and an old well possibly serving as a conduit to lower
aquifers, the groundwater concentrations in lower aquifers cannot he quantified.
Therefore, it is necessary to remediate the upper aquifer to as close to drinking water
quality as practical. The remedial goals for the two upper aquifers containing
PCOCs are Maximum Contaminant Levels (MCLs) for metals and benzene, no
detectable carcinogenic PAHs under current laboratoty procedures, and no non-
aqueous phase liquids (NAPLs).

4.2  Identification of Potential Remedial Technplogies

The PHEA conducted for the South Cavalcade Site indicates that surface and
surficial soils and shallow zone groundwaters of the site may potentially present an
increased risk ta public health and the environment. As an initial step in developing
a complete listing of potential remedial action technologies for remediating the site,

applicable general response actions were identified for the site soils_and
- - -groundwaters. -

4-4
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In the FS process general response actions are identified to address all significant site
problems and potential contaminang exposure pathways identified during the
remedial investigation. EPA defines a general Iesponse action as "a respouse action
category consisting of groupings of related response technologies that may be used
for a specific site problem" (U.S. EPA 1985B). The general response actions form
the basis for identifying potential site remediation technologies corresponding to

each response action. The response actions identified for managing the soil and

groundwater at the South Cavalcade Site are listed below,

General Response Actions

Soil Groundwater

No Action No Action
Containment Containment
Excavation Collection

In Situ Treatment In Situ Treatment
On-site Treatment On-site Treatment
Off-site Treatment Off-site Disposal
On-site Disposal

Off-site Disposal

A master list of technologies for remediation of the soils and groundwaters identified
under each response action is presented in Table 4-2a, Detailed general descriptions
of the technologies listed in the above table is included in Appendix B of this FS

Report.

4.3 Remedial Technology Screening
4.3.1 Technical Criteria

The principal criteria used for the technical screening pracess included (i) the leve]
of development of the technology and its performance record, (i) limitations
“associated with the technology and its relationship to the site-specific conditions and

TR
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TABLE 4-2a

MASTER LIST OF POTENTIAL TECHNOLOGIES
FOR REMEDIATION OF SOILS AND GROUNDWATERS
AT THE SOUTH CAVALCADE SITE

NO ACTION

Monitoring
:-:Limited Access e : o
Deed Restrictions !

-~CONTAINMEN
In Situ Isolation
Surface Cover
Surface Capping
Sturry Trench/Wall
Grout Curtain
Sheet Piles

GROUNDWATER COLLECTION
Pumping Wells
Interceptor Trenches
& Subsurface Drains

SOIL EXCAVATION
Complete
Partial

o
o~
-
[~
Lo
O

INS OIL/GROUNDWATER TR
Bioreclamation
Sail Flushing
Chemical Oxidation
Treatment
Soil Stripping

W R TH NT
Activated Sludge
Aeration Tank
Fixed Film Biological
BioFlow™™
Fluidized Bed Reactor
Sequencing Batch Reactor
Trickling Filter
Air and Steam Str'Bping
BioFiltration®
Carbon Adsorption
Chemical Oxidation

(H,0,,0,,Cl,)
Dis.solv%d ﬁiral:lo?tation
Evaporation
Filtration
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characteristics, (iii) the applicability of the technology to the waste material, and (iv)
results of treatability investigations performed on the site soils and groundwater, as
well as findings developed from similar remediation activities. These criteria were
used to eliminate those technologies that would not address the problems at the site,
or have not been found demonstrated (experimentally or in the field) to the extent
necessary for remediating the constituents (PCOC’s) of concern at the site.

" Screening of the technologies with respect to the level of technical devclopmenf

007791
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dictate that only those technologies that have met a specific level of development will
be considered for further review. In general, a technology’s performance record,
reliability and commercial-scale demonstration were considered in this phase.

Site-specific screening conditions entail the evaluation of each technology on the
basis of applicability to the local conditions (geologic, hydrogeologic, hydraulic).
Technologies that are incompatible with the on-site conditions were eliminated.

A waste-specific screening criterion was used to evaluate the technical feasibility of
potential technologies. Those technologies or actions which are incompatible or
ineffectual with the constituents of concern found on the site were eliminated from
further evatuation.

Lastly, a screening of the technologies was performed based on results of treatability
investigations conducted on the site soils and groundwaters (See Appendix A). In
addition, laboratory and field data obtained from the remediation of similar soils and
groundwaters was used to identify applicable technologies for the Cavalcade Site.
Technologies identified to perform poorly in treating the constituents of concern
were eliminated from furthex consideration.

41,2 Technical Screeniing

In the next step of the FS process, each remedial action technology is screened based
on site applicability and technical feasibility. The technical critoria noted previously
in Section 4.3.1 were used for performing this segment of the evaluation. Each of the
technologies listed in Table 4-2a are evaluated with respect to the previous

evaluation criteria. The raiionale used for eliminating and retaining the various
technologies are presented below.
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The National Contingency Plan (NCP) states that no action alternatives should be
evaluated. This alternative provides an evaluation of baseline conditions against
which other remedial alternatives may be compared. Under the no action
alternatives, additional remedial activities would not be performed and all potentially
contaminated soils and groundwater would remain in place.

Monitoring

A lorig-term monitoring program may be incorporated into an alternative as part of
an institutional contrel. The monitoring program would be established to provide
information so that it is possible to determine if potential health risks are increasing
at the site. Monitoring may also be used with other alternatives. Monitoring was
retained under the No Action category.

Limited Access

Limited access can be considered as part of an institutional control. Limited access
of a site may include the usc of fences and/or no trespassing signs to aid in preventing
trespassing populations from entering the site or portions of the site. A fence has
previously been instailed on the northern and southern portions of the property. As
part of a limited access measure, the fence would have to be maintained. This option
was retained.

Deed Notices

Deed notices may be used as an institutional control measure. Deeds for selected
properties within a site may be modified to motice the presence of potential
hazardous substances on that land. A typica! example is a RCRA landfill. After a
landfill has been closed, the deed for that land is modified to note that future
disturbance (development, excavation, etc.) may expose potential hazardous
substances; this would discourage site disturbances. This control measure may be

_appropriate for the South Cavalcade site and was retained for further evaluation.

4.7
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"“barriers is unknown. Second, there are questions regarding the integrity of some of = - =
the barriers following installation. Because of the above limitations and the need to

007793

CONTAINMENT

Surface Cover

Surface cover involves the installation of a physical barrier such as soil over the

surface of contaminated soil. The barrier eliminates or reduces direct contact,

minimizes fugitive dust emissions, and may assist in reducing potentially volatile gas
emissions. This is an applicable technology for low mobility contaminated soils and
surface materials, however it will provide no protection for contaminated
groundwater. This technology was eliminated from further consideration.

Surface Capping

Capping is the process by which contaminated areas are covered with any of a variety
of materials. The purpose of this action would be to either prevent direct contact
with contaminated materials or to prevent the migration of contaminants from the
site by either surface water runoff, direct contact, or gas migration. If direct contact
is the only concern, a surface cover is often sufficient to provide control. However, in
order to control migration, impermeable cover materials must be used for control.
Impermeable materials can be used to prevent the contact of surface water with
contaminated material into groundwater, and the movement of gaseous
contaminants into the air.

Capping has been used successfully to prevent direct contact with contaminated
materials and can be considered a proven technology for this application. Capping
has been retained for further consideration.

Slurry Treach/Wall

Slurry trenchfwall can be used to either divert groundwater flow away from a waste
site or to contain groundwater within a waste site area. The use of a slurry
trench/wall as a remediation technology is considered a relatively new one, and there
are some uncertainties associated with its use. First, many of the installations have
not been proven over a prolonged period of time, and therefore the lifetime of these
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cross the railroad tracks the lack of impermeable lower layer to key into and the
depth of contamination, this technology was eliminated.

Grout Curtain

Grout curtains can be used to control in situ containmenis by injecting a variety of
_fluids into subsurface strata to reduce water flow and strengthen the formation. In
general grout curtains are best suited for sealing fractures, fissures, solution cavities
and other voids in rock. It should be noted that grout curtains are generally more
costly and have higher permeability than slurry walls, and are seldom used for
groundwater flow in unconsolidated materials. The same concerns for slurry wails
apply; therefore grout curtains have been eliminated from further consideration.

Sheet Piles

Sheet piling can be made of wood, pre-cast concrete, or steel. Wood is an ineffective
long-term water barrier and concrete is used primarily where greater strength is
required.  Steel, when properly installed, is most cost-effective in terms of
groundwater cutoff, but because of uncertain wall integrity, steel sheet piling is

007794

seldom used except for temporary construction dewatering or as erosion protection
where some other barrier, such as a slurry wall, intersects flowing surface water.
Because of the railroad track proximity and lack of long term performance, this
technology has been eliminated.

GROUNDWATER COLLECTION

Pumping Wells

Pumping wells can be used at a site in several different ways to reduce the transport
of contaminants from the site. The three main applications of groundwater pumping
are: (i) pumping to lower a water table, (ii) pumping to contain a plume, and (iii)
pumping for collection and treatment. It is possible to prevent the water table from
coming in contact with contaminants in a waste site by lowering or re-routing the
groundwater flow using pumping. A contaminated plume can be contained by
. pumping groundwater from the up-gradient side to the down-gradient side to prevent
movement of the plume under the site. The final pumping technique would involve

P
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“technology will be retained for further evaluation. =

have been removed.

the removal of contaminated groundwater for treatment followed by recharge to the

aquifer or discharge to a surface source. Submersible pumps or a well point system
could be used.,

At this site, pumping for collection and treatment would be employed. The results of
pump tests indicate pumping is feasible, however, at low pumping rates. This

Intercepior Trenches and Subsurface Drains

Subsurface drains and interceptor trenches include any type of buried conduit used
to convey and collect aqueous discharges by gravity flow. Drains and trenches
essentially function like an infinite line of extraction wells. They create a continuous
zone of influence in which groundwater flows toward the drain or trench. Trenches
and drains can be used to contain or remove a plume, or to lower the groundwater
table to prevent contact of groundwater/surface water with waste material,
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For shallow contamination problems, drains can be more cost-effective than well
pumping, particularly in strata with low or variable hydraulic conductivity. Under
these conditions, it may be difficult to design, and it would be cost-prohibitive to
operate a well pumping system to maintain a continuous hydraulic boundary.
Subsurface drains can have a higher operation and maintenance cost than pumping if
sections of the trench system need to be excavated and replaced. Because of the
shallow groundwater depth and the low recharge yields interceptor trenches and
subsurface drains were retained for further consideration.

SOIL EXCAVATION ;-,?

The removal of surface and surficial soils can be accomplished by either complete or
partial excavation. Excavation is the process of removing solids and thickened sludge
materials for treatment or disposal. Excavation is performed using any of a variety of
mechanical means including draglines, backhocs, cranes, and clamshells. Excavation
must be linked with ultimate treatment and disposal technologies once the materials




Complete excavation

Complete excavation is an accepted practice that can achieve environmentally
acceptable results. Contaminant removal of the waste by this method can assure that

all of the wastes have been addressed. Excavation above the water table can be
_performed using standard road construction equipment.

Excavation also requires site restoration activities such as backfilling, grading for
natural drainage management, and planting a vegetative cever over the excavated
arcas. Backfilling can be achieved using treated soil, uncontaminated soils from an
on-site borrow area or may require obtaining suitable soils from an off-site location.

Complete excavation at the South Cavalcade site would not be practical because
most of the site is occupied with commercial operations, crossed by numerous
utilities and large portions of the site are covered with concrete pavement. Complete
excavation was eliminated from further consideration.

0C7796

Partial Excavation

Partial excavation is an alternative to complete excavation for managing localized
areas of high concentrations of contaminants at the site. Removal of these soils to
the water table may reduce the environmental risk to a reasonable level by
¢liminating the majority of wastes. In most cases the excavation of hotspots can be
performed by visual inspection, followed by analytical verification.

Partial excavation would be very similar to the complete excavation option. The
difference would be that a predetermined contaminant ievel would be used to set
limits for the excavation. Excavation would proceed until analytical data show that
the level has been met. The total volume of material to be excavated would be
dictated by the level used at the cut-off. The cut-off leve! would be determined by
+he use of a public health risk determination of the wastes, and the contaminated soil.
Because of the lacalized nature of the contamination partial excavation was retained
for further consideration.
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Bioreclamation

In situ bioreclamation is a treatment system that may be used for the reduction of
biodegradable materials, which are present in contaminated groundwater ot
contaminated soil. The concept involves the use of microbial organisms, either
already in place or introduced to the system from an outside source, for treatment of
organic contaminants. in order to accomplish this, the groundwater or soils to be
treated must be supplemented with both nutrients and a source of oxygen to
accelerate the degradation process.

Although the wastes found at the site are biodegradable, there are many
uncertainties associated with the use of this technology as a total treatment methad.
Much of the waste is highly concentrated withiri areas that are concrete paved;
therefore installation of an in situ bioreclamation system under the concrete may not
be cost effective but could be for the areas that are accessible.

In addition, laboratory testing of the site soils and groundwaters aerobic and
anaerobically indicate that in-situ bioreclamation may be an effective means of
treatment. See Treatability Study Report Appendix A. 1In situ bioreclamation was
retained for further evaluation.

Soil Flushing

Organic and inorganic contaminants can be washed from contaminated soils by
means of an extraction process termed soil flushing. Water or ap aqueous solution is
injected into the area of contamination where the constituents of concern are
removed from the soil matrix and the resulting contaminant bearing solution is
pumped to the surface along with existing contaminated groundwaters. Once the
contaminant bearing water has been extracted it can be treated on-site and
reinjected to the saturated zone.

Treatability testing conducted on the site soils and groundwaters indicate that two
ounds are not tightly bound to the soils at the site, and
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therefore can leach from the soil matrix if clean water is applied to the soil. Asanin
situ process, soil flushing has been retained for further evaluation.

Chemical Oxidation Treatment

Chemical oxidation treatment involves the use of a chemical reaction to immobilize,
destroy or detoxify a site contaminant. This treatment can be performed by
entraining air, hydrogen peroxide or ozone into a contaminated plume through an
injection well system. The result is chemically oxidized subsurface constituents. The
chemical oxidation process involves the breakdown of complex compounds into
simpler compounds such as carbon dioxide and water.

This is not a proven technology and little documented information is available for
treatment of the site specific contaminants. This technology has been eliminated
from further consideration.

Soil Stripping

Soil stripping is an emerging site restoration technology proven effective for removal
of volatile organic compounds (VOCs), e.g., benzene, toluene and xylene, from
contaminated soils in the unsaturated zone as a means of source control. In situ soil
stripping involves the removal of VOCs from a soil matrix by mechanicaily venting
air or steam through the unsaturated soil layer, The contaminated soils are gradually
remediated as VOCs are stripped from the soil. Volatile cornpounds and soil
moisture within the pore spaces are driven from the soil matrix into the air.

The movement of VOCs in the soil matrix is a function of several biological and
physical-chemical processes including: (i) adsorption/desorption relationships of
VOCs and the soil, (ii) volatility of specific soil contaminants, (iii) air advection
through the soil, and (iv) biodegradability of contaminants. Two key factors that
enhance the success of soil stripping are low soil moisture to provide for adequate
advection and volatility of the contaminants to be stripped.

Soil stripping was not considered to be an appropriate technology for the removal of
he majority of the coal tar related compounds at the site. In addition, this

p-'
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technology is not applicable to contaminants located in the saturated zone. This

technology was not retained.

ON-SITE WATER TREATMENT

Aerobic Biological Treatment

Aerobic biological treatment utilizes microorganisms to degrade constituents of
concern in wastewater. The two frequently used treatment schemes used are
aeration tank and activated sludge. Activated Sludge treatment systems differ from
an Aeration Tank treatment in that the activated sludge system utilizes solids settling
and recycle as part of the process. The activated sludge process uses a biologically
active slurry bacteria. Wastewater is injected into the aeration basin where microbial
oxidation and assimilation (treatment) occur. In the basin, the organic components
of the wastewater serve as carbon and energy sources for mictobial growth. The
organic matter is converted into microbial cell tissue and oxidized end products
{(mainly carbon dioxide). The mixture of the microbial mass and wastewater is
referred to as the mixed liquor. After a specified period of time the mixed liquor or
treated effluent is passed into a settling tank where the biomass is separated from the
recycled wastewater (effluent). A portion of the settled biomass is recycled to the
head of the aeration basin to maintain the desired mass of organisms in the basin.
The remaining sludge is removed from the system for final stabilization and ultimate
disposal. This sludge is referred to as waste sludge. The treated effluent is then left
for discharge.

Because the anticipated 50 gallons per minute water flowrate is sufficient to maintain
siudge circulation, the activated sludge aerobic treatment process was preferred over
other aerobic processes, specifically aeration tank. Activated Sludge biological
treatment was retained for further evaluation.

Fixed Fiim Biological

A fixed film reactor uses both adsorption and biodegradation as a means of treating
wastewater. Constituents of concern are adsorbed from the wastewaier onto a

packed media within the reaction vessel. Environmental conditions that stimulate
biological activity are maintained in the vessel. Fixed film reactors treat wastewaters
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containing PAHs, phenolics, volatile organics, inorganics, and dioxins/furans.
Wastewaters which contain BOD and COD in the concentration range of 100 ppm
are best suited for the fixed film process. This process can be used to treat
groundwater or as a polishing step for process wastewater. Due to the high BOD
and COD levels in the groundwater (in the neighborhood of 300 mg/l and 600 mg/,
respectively), this treatment system was not retained for further study.

BioFlowSM g e s mme e e
The BioFlowM treatment system was developed by Keystone for the remediation of
wastewater from wood treating facilities. Constituents of concern are adsorbed from
the wastewater onto a media within the reaction vessel. Biodegradation of the
constituents is achieved by the biomass which has been acclimated to the waste
stream. Biodegradation can occur either aerobically or anaerobically. Recycle
through the system is used to maintain an optimum hydraulic retention time (HRT)
for maximum treatment potential. Keystone has conducted tench and pilot scale
testing waters with low levels of adsorbable and biodegradable chemicals. The
BioFlowSM system has shown to be most effective on waste streams with low organic
levels. Due to the elevated BOD and COD levels, in the neighborhood of 300 mg/t
and 600 mg/l, respeciively, in the groundwater at the South Cavalcade Site this
technology has not been retained for further evaluation.

Fluidized Bed Reactor

A fluidized bed treatment system uses an upflow reactor vessel which contains a
growth media (usually granulat carbon). A biomass is introduced to the vessel where
portions of the biological material are adsorbed onto the carbon. The biomass is
acclimated to the waste stream before full operation of the unit begins. Constituents
of concern are first adsorbed onto the carbon and then biodegradation begins.
Wastewater is recycled to ensure an optimum HRT. The fluidized bed system hus
been found to work on waste streams with fow levels of organics. Due to the
elevated levels of BOD and COD in the groundwater at the South Cavaicade Site,
this technology has not been retained for further evaluation.
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Sequencing Batch Reactor
Sequencing batca reactor (SBR) treatment is an established technology that has had
success in treating domestic wastewater. However, limited data exists on the
application of this technology to industrial waste. The SBR system is essentially a fill
and draw activated sludge process. Eaech tark in the SBR system is filled with
wastewater during a discrete time period and operated in a batch treatrent mode,
After treatment, the mixed liquor is allowed to settle for an optimal time and then
the clarified effluent is drawn off. The amount of water drawn from tie system is
dependant upon the desired HRT for the system. ‘ N

The SBR system has demonstrated 99% removal of phenolics and 75 - 95% of
organic carbon in some wastewaters. There is also some evidence that this system
can remove organics from groundwater. Because SBR is a relatively new technology
and has not been applied to PAH wastes, SBR has not been retained for further
evaluation.

Trickling Filter

Trickling filter in an aerobic biological treatment process which is usually used to
remove soluble organic compounds found in wastewaters. Trickling filters, in some
cases, are also used to achieve nitrification (the conversion of nitrogen in the form of
ammonia to nitrate). The trickling filter process 1s based upon the principle in which
a biological growth, attached to a nonmoving media converts, the soluble organics
present in the wastewater into carbon dioxide (CO2), water, and bacterial solids. This
system differs from the Activated Sludge and Aeration Tank processes in that the
microorganisms are attached to media fixed within the reactor rather than suspended
within the reactor.

Keystone’s experience indicates that the Activated Sludge process would produce a
better effluent because the process allows more rapid biodegradation to occur.
Trickling Filter was eliminated as a potential technology.




Air and Steam Stripping

Air or steam stripping units can be used for the treatment of waters contaminated
with volatile organics and certain inorganic compounds such as ammonia or
hydrogen sulfide. The contact of the water stream with a vapor (air or steam) in a
packed tower can remove a wide variety of contaminanis to nondetectable
concentrations. The degree of removal efficiency depends on a number of factors, =
including water temperature, pH, vapor to liquid ratio, and tower design para-meters.

Due to the recent analysis that has shown that volatile compounds exist in the
groundwater, air stripping has been retained. However, steam stripping was |
eliminated because no nearby steam source is avaiiable.

BioFiltrationS™M

007802

Resources, Inc. for the treatment of organic wastewater. This technology combines
the treatment capabilities of filtration, adsorption, and biodegradation into a single #
process for the treatment of organically contaminated water. A BioFiltration>M E |
treatment unit filters suspended solids and adsorbs organic constituents orto a soil .,
bed of selected matrix materials which are simultaneously biologically regenerated.
The composition of the soil matrix is dependent upon the particular effluent stream
to be treated and is designed to provide the appropriate combination of permeability
and adsorption capacity.

Groundwater requiring treatment is applied to the to; of the bed, and suspended
particulates are filtered out at the surface. Soluble organics are adsorbed as the
solution water percolates down through the soil matrix. Concurrently, the soil matrix,
which contains an acclimated microbial popuiation, continuaily regenerates the
adsorbent media in the soil matrix. The resulting treated water is collected in an :
underdrain system and then discharged or recharged. b

Based on Keystones database. BioFiltration™>™ is a viable technology; however it is
still in its development stage and has not yet been demonstrated as a proven
technology for the treatment of groundwater at the South Cavalcade Site.
Therefo ¢, BioFiltrationSM has not beex retained for further consideration, o R

,ﬂ I BioFiltrationSM is a proprietary process developed by Keystone Environmental
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Carbon Adsorption

Carbon adsorption can be used to remove certain organics from water and vapor
streams. The carbon adsorption process works best with chemicals which have low
water solubility, high molecular weight, low polarity and a low degree of ionization.
The carbon used in the adsorpiion process is regenerated by either thermal or
solvent extraction of the constituents of concern. Carton is generall;y more
gconomical when used on low concentration waste streams, or as 4 polishing step for
final treatinent prior to discharge. Activated carbon has also been used for the
removal of mercury from chlor-alkali waste streams and the treatment of plating
wastes.

Adsorption of the organics from the site contaminated waters may prove to be a valid
treatment process. Following physical/chemical separation of non-aqueous phased
liquids, the relatively low levels of organics in the resulting waters make this a viable
treatment option. The Jirect application of carbon adsorption has been investigated
with the site specific waters. The results indicate carbon removed approximately
90% cf the organic compounds in the waters and will therefore be retained for
further evaluation.

Chentleal Oxidation

Chemical oxidation is a process which involves the use of a strong oxidizing agent t0
breakdown complex organics. Chemical oxidation treatment has been used by
industry for many years, and there is considerable information available regarding its
use for treating industrial wastes. Typical oxidizing materials are chlorine dioxide,
chlorine, Ozone, and hydrogen peroxide. Keystone’s experience in working with
similar wastg streams have indicated that ozone provides the most effective means
for chemicnl oxidation of phenolic compounds. In orderto be even more efficient in
the destrugtion of toxic and hazardous materials, chemical oxidation can be
corabined with other technologies such as UV irradiation. This process is presently
used for (he destruction of phenols, cyanide, volatile organics and other complex
organic ¢ompounds. It can be used for slurries, tars, and sludges, however, its
primary ute has been in the treatment of aqueous waste streams.
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This is an unproven technology and there is little documentation on the etfectiveness
of chemical oxidation an specific site constituents. This technelogy has nct been
retained.

Dissolved Air Flotation

Dissolved Air Flotation is. a process generally used on waste streams where the
specific gravity of the material to be separated is very clése to water, These particies
settle very slowly or rot at all. It is much casier to float and remove them from the
water surface than to attempt to sink them. The basic principle involved with
dissolved air flotation is the fact that as the pressure increases on water, it is able to
contain more dissolved air, nitrogen or other gas.

Laboratory testing on the site groundwater showed that the non-aqueous phased
liquids are easily separated from the groundwater. DAF would be unnecessary
unless groundwater pumping created an emulsion. To insure that an emulsions is not
created, pumping will not be performed with centrifugal pumps. Dissolved Air
Flotation was eliminated.

Evaporation

Evaporation is the process of removing volatile constituents from a solution or slurry
by boiling. It can be used to concentrate an aqueous waste solution, separating the
major portion of water from the nonvolatile components such as solids, dissolved
salts, or nonvolatile organics.

Evaporation usually requires that Leat be transferred from a heat source such as
steam or hot oil through a heat transfer sutface to the waste. This is an encrgy
intensive process and does not offer a solution for proper disposal, since there will be
an accurnulation of solids. Evaporation was eliminated as a viable technology.

Filtration

Filtration is a physical process used to remove solid particles suspended in a fluid by
passing the fluid through a porous media. Filtration can be used in the treatment of

- waste materials by either removing solids from a liquid waste stream or by
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dewatcring sludge to reduce the volume of material being disposed. There are a
number of difterent types of filtration processes including granular filter beds, fixed
media filters and pressure filters. Filtration may be practical for use as a polishing
treatment step and will be retained for further evaluation.

Physical/Chemical Separation

Physical/chemical separation is a process which is used to remove soluble and
insoluble matter from wastewater streams. Chemical processes can transform
soluble materials into an insoluble state. Physical/chemical action work together to
flocculate and setile out the solids.

Physical/Chemical separation can be used as a pretreatment process. Treatability
testing of South Cavalcade groundwater indicates that physical settling alone can
remove a large portion of the suspended particles in the site waters. This
pretreatment scheme has been retained for further evaluation.

fon Exchange

Ion exchange removes ionic species, principally inorganics, from aqueous phase
streams. When an aqueous solution comes in contact with the exchange resin certain
ionic species attach to the resin. The resins can be recharged to produce a hign
concentration blowdown stream which can be ‘reated in a more econoimical manner.

This treatment is primarily applicable to the treatment of inorganics with a high
concentration of ionic species. Also, the levels of organics in the groundwater are too
high for this treatment. This technology has not been retained.

Neutralization

Implementation of the neutralization process on a waste stream is generally a very
simple endeavor, The desired pH is achieved by combining an alkaline stream with
an acidic stream. Methods for implementation will vary according to the constituents
of the waste stream and the chemicals(s) used for neutralization,
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The pH of the groundwater ranges between 6.5 and 8.0, therefore no pH adjustmet
of the groundwater is required prior to treatment. However, pH adjustment may be
necessary as part of the overall groundwater treatment system. Neutralization was
retained as a viable technology.

UV/Oxidation
QOgzone is a powerful oxidizing agent which has the ability to degrade organic
compounds. The use of ultraviolet light in combination with czone has been shown
to enhance the reactivity of ozone with certain chemical constituents.

When supplied at a sufficiently high dosage rate, ozone or ozone/UV are capable of
oxidizing selected organic compounds to ca;bon dioxide and water. Complete
oxidation to carbon dioxide and water may not be required if the intermediate
compounds formed are amenable to downstream treatment or suitable for discharge.

Ozone is an unstable compound and must be generated on-site. For commerscial
applications ozone is produced through the discharge of an electric current across an
air stream containing oxygen. The ozone-enriched gas stream is contacted with the
water targeted for treatment in a reaction vessel. In the ozone/UV process the
reaction vessel is equipped with ultraviolet lights.

Several classes of organic compounds can be cffectively treated by ozone and
ozone/UYV, including phenolic compounds, polycyclic aromatic hydrocarbons (PAH),
and unsaturated hydrocarbons. The processes have also been shown effective for the
oxidation of inorganics, including cyanide, sulfite, and sulfide. Ozone and ozone/UV
are primarily utilized for the treatment of contaminants in their aqueous and gaseous
phases.

Laboratory treatability investigations conducted on the site groundwater indicate
that only a 50% reduction in phenol and PAH compounds could be attained.
UV/Oxidation was therefore eliminated from further evaluation.
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Photolysis

Photolysis using ultra-violet light can be used to “catalyze" or initiate the
dechlorination of otganic chemicals in either aqueous or solvent systems.
Degradation products of these reactions include polymeric tars and oxygenated
compounds.

Keystones data base indicates that Photolysis is not as effective as UV/Ozone
oxidation, which only removed 50% of the contaminants acccrding to treatability 7
" testing. Photolysis was eliminated as a viable technology. o S

Reverse Osmosis

[
Reverse osmosis is a process which uses a semi-permeable membrane to remave g
certain dissolved materials from aqueous solutions. The operation of this technology P~
is very dependent on temperature, pH, concentration, polarization, membrane <
compaction, fouling or scaling tendencies, and the presence of chlorine. To preveat «
plugging of the membranes, the waste stream being treated must be free of oils,

suspended solids and other materials. Reverse osmosis will effectively remove

dissolved materials having a molecular weight of greater than 200.

Reverse osmosis is not generally applied to the treatment of complex level organic
waters. This treatment is usually used for the removal of dissolved salts, In
wastewater treatment, fouling of the membrane often occurs. This technology has
not been retained.

S il

Solvent Extraction

i

Solvent extraction uses the differences in solubility and selectivity between a solute
and solvent tc remove materials from solution. This process has been used
extensively in the chemical industry and has become increasingly popular for
treatment of aqueous wastes. One of the chief applications in the past has been for
the removal of phenolic compounds from petrolenm refineries, coke plant and
phenol resin plant wastewater. This process is usually used for the treatment of high )
strength industrial wastes different from the site wastes, This technology has not
beenretained, ..
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Wet Air Oxidation

Wet Air Oxidation is the oxidative degradation of organics in aqueous streams using
air as the oxygen source. Destruction of most organics requires temperatures
between 350 and 650°F and pressures of 1,000 to 3,000 psig. Wet Air Oxidation is an
energy intensive process and is not applicable for the treatment of low level organic
streams (<2%). Wet Air Oxidation has been eliminated as a viable tgchnology.

TEIFTIV

Sonic Treatment

Sonic treatment can be used to break emulsions of hydrocarbons and water which
may contain suspended solids. Mechanical energy in the form of sound or
compression waves are transferred to the surface of dispersed droplets in the
emuision, This then ruptures the surtace of the droplets and results in their
coalescing into larger drops. The larger drops are then removed by settling or
centrifugation.

Sonic treatment is only applicable for the removal of heavy oils such as those from a
refinery. The oils at the site are not classified as heavy by nature, therefore this
technology was eliminated from further consideration.

ON-SITE SOIL TREATMENT
Composting

Composting is a biological pracess used to treat solid waste materials with high
concentrations of biodegradable organic solids. Composting is a series of continuous
operations which consist of 1) mixing with a bulking agent such as wood chips to
improve porosity and reduce moisture content, 2) decomposing of the mixture by
acrobic micro-organisms, 3) curing of the mixture to permit stabilization and
deodorizing, and 4) screening to recovet bulking agents from the composite. This
process applies best to high organic wastes such as biological treatment sludge.

The soil wastes at the site are not sludges and do not contain extremely high

. concentrations of organics. In addition, composting requires a large area and involves
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a long time period for remediation, therefore it was eliminated from further
consideration.

Enginecred BioDegradation SystemSM

EBDSOM is a biological treatment process developed by Keystone which utilizes the
large microbial population naturally present in soil to biologically degrade organic

wastes. This process can be performed on- or off-site, and is best applied to soils or -

wastes with a high solids content that car be biodegraded.

Waste or soil can be handled in a variety of manners, such as, plowing, disc
harrowing, or other similar methods to minimize cdors and provide good
distribution. Mixing also provides aeration of the soils to enhance biological activity.
Blending of highly contaminated soils with lesser contaminated soils is sometimes
necessary depending upon the type and concentration of contamination. Typically,
nutrients or fertilizer are required to maintain the proper microbial environment.

It has been Keystoues experience that EBDSSM is most economical when used for
remediation of large volumes of contaminated soils. The estimated volume of soil for
remediation at the South Cavaicade site does not warrant the use of EBDSM,
Engineered BioDegradation SystemSM was eliminated.

Incineration

Incineration process equipment is commercially available for the treatment of
wastes. A number of factors must be examined in the evaluation of incineraticn
treatment systems. These factors include: (i) the form of the waste (solid, liquid, or
sludge), (i) BTU content, (iii) temperature required to totally destray the waste, (iv)
waste volume, (v) co-generation feasibility, and (vi) the type of inciueration
equipment suitable for the particular application.

Combustion treatment processes for toxic materials include rotary kilns, calcination
kilns, fluidized beds, multiple hearths, liquid injection and infrared incinerators. The
ptimary differences between these systems are the types of supplsmental fuels used
for combustion, the maximum temperature which can be achieved, the type of wastes
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which can be fed into the combustion zone, and the residence time for the wastes fed
into the system,

On-site incineration treatment is an acceptable practice that has been used at many
waste sites. Therefore this technology will be retained,

Soil Washing

~ Soil washing utilizes the concept of waste removal from soijs hy mechanically washing

the soil with water, solvent, or surfactant via mechanical agitation to separate the
contaminants from the soil matrix. Air is sometimes used to aid in the scouring and
separation process. The number of cycles or segments in the wash unit is dictated by
the contaminant teduction level required, and upon the physical and chemical
characteristics of the waste stream. Water and soil are usually introduced at opposite
ends of the unit to provide a countercurrent contacting flow. The wash solution can
be recycled through the unit until spent when it can either be treated and discharged
or reused,

Treatability results conducted on the soils from the contaminated area indicate that
99% removal efficiencies of PAH compounds can be achieved (see Appendix A ).
Soil washing was retained for further consideration.

Stabilization

Stabilization has been referred to by a number of different terms, such as
mineralization, solidification, fixation and encapsulation. All of these processes are
similar in their goal to accomplish either (i) improving handling and physical
characteristics for the waste material, (ii) decreasing surface area for the transfer or
loss of pollutants from the waste, (iii) limiting the solubility of chemical constituents
in the waste, and (iv) detoxifying chemical constituents in the waste. The primary
methods of waste stabilization include cement-based processes, pozzolanic
processes, thermoplastic techniques, organic polymer techniques and glassification.

This technology is highly sensitive to the organic content of the soil/waste. An

organic content of as little as two percent has been found to detrimentally affect the
- matrix performance. Organic contaminants may leach from jthef;n_ﬁg_t_gj; back into the
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environment or degrade over time and reduce the binding properties of the original
stabilized material, Because the site soils contain less than 2% of organics this
technology has been retained for detailed evaluation.

Thermal Desorption

Thermal desorption refers to the separaticn of chemical constituents that can be
volatilized from nonvolatile solids, such as soil. It requires heating the solid to
evaluate the vapor pressure of the chemical to enable diffusion through and
volatilization from the solid in a reasonable time, Desorption temperatures are
lower, and in most cases much lower, than the temperature required for thermally
induced decomposition reactions (e.g., oxidation, pyrolysis) to occur.  This
distinguishes thermal desorption from incineration, in which combustion
(destruction) of the contaminants is intended,

Thermal desorption can be performed in a variety of types of equipment which can
provide adequate heat transfer and vapor release. As with incineration of sojl, the
total heat required is a function of the amount of moisture, and to a lesser extent
organic contenr or total organic carbon content in the soil, and the temperature tha.
must be achieved. Maximum solids temperatures required range from 150 to $00
oC, Volatile organic solvents can be desorbed using steam as a heat source; less
volatile materials require higher temperature heat transfer fluids or a furnace,

Thermal desorption will not destroy wmetals and PAH compounds. In addition no
steam source is immediately availat's; theretore this technology has been elimir.s ed
from further consideration.

OQFI-SITE SOIL TREATMENT
Incineration
A description of incineration technology has been presented under the above general

response category onssite soil treatment, The only off-site incinerator capabie of
handling the contaminated soils from the South Cavalcade site is located at Deer

Park, Texas. This incinerator is opetated by Rollins Environmental Services of

_Texas. This technology has been retained for iurther evaluation
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QFF-SITE WATER DISPQOAL

Industrial Water Treatment

Direct discharge of contaminated waters fiom a Superfund sit2 *2 an operating
industrial water treatment system is dependent on both the composition of the
wastewater and the capacity of the system. Care must be taken to ensure that the
additional pollutant loadings will not result in violation of the permitted discharge
levels. Because transportation of the waters for treavuent would involve trucking of
a large volume of water, this option was eliminated {rom further consideration.

POTW

Direct discharge to a municipal water treatment system is dependent on the
pretreatment standards of a particular treatment plants, the composition of the
wastewater, and the capacity of the plant o accept additional wastewater, Keystone
has done research on the use of co-treatability for the remediation of groundwater
from treated wood sites. This research has given favorable evidence that a POTW
would be able to treat wastewater such as the water at the South Cavalcade site.

In addition, preliminary analysis indicates that pretreatment utilizing oil/water
separation with possible filtration could result in reducing PAH compounds such that
they would not be detected in the POTW effluent stream. Because of the proximity
of the Houston Municipal Treatment Works, this option was retained for further
evaluation.

NPDES

On-site water treatment and subsequent disposal would involve abtaining an NPDES
permit (set under the National Pollution Discharge Elimination Service) for
discharge of treated waters .0 adjacent streams. These waters would have to meet
discharge limitations for spesific site related contaminants. This option would have ta
be used in conjunction with an on-site water treatment option. NPDES options have
been retained for further evaluation.
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ON-SITE SOIL IHSPOSAI -
Landfill

A secure landfill is a facility which provides long-term isolation of waste materials
while minimizing the release of contaminants to the environment. Secure landfills are
designed to limit the release of leached contaminants into the groundwater, runoff to
surface waters, and dispersion into the air. Secure lzuxifills are used for the disposal
of a wide variety of solids and semi-solid materials. Materials may be prohibited on
the basis of liquid content, reactivity, and/or the presence of highly toxic or unstable
materials.

This technology does not treat or.eliminate the need for long-term maintenance of
the site. it also requires the use of a large area of unoccupied land. This technology
was eliminated because it is felt that it will not meet the general response objective of
preventing contamination of the lower groundwater zones.

OFF-SITE SOIL DISPOSAL

Landfill

The description of a secure landfill is presented above. This technology has been
retained because it is felt that removal of the contaminated hot spots would prevent
degradation of lower groundwater zones. In addition, off-site landfill eliminates the
need for long-term maintenance.

433 Summary of Technologies Passing Screening

The technologies suitable for remediation of the South Cavalcade site have been
identified and a preliminary evaluation of their applicability has been compieted.
The technologies that were retained for further evaluation and subsequent
development into remedial action alternatives are presented in Table 4-2b, Figures
4-1 and 4-2 present a block flow schematic representation of the technologies passing
the screening process and their related process options for the soils and groundwater

‘media, respectively. These technologies will be combined to form remedial action

alternatives for cleanup of the soils and groundwaters at the site,

4-28
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TABLE 4-2b

SUMMARY OF TECHNOLOGIES PASSING PRELIMINARY SCREENING
FOR REMEDIATION OF SOILS AND GROUNDWATERS

AT THE SOUTH CAVALCADE SITE

NO ACTION

e Monitoring
Limited Access
" ‘Deed Notices

CONTAINMENT

Surface Capping

GROUNDWATER COLLECTION

Pumping Wells
Interceptor Trenches & Subsurface Drains

IN SITU TREATME!

007814

Bioreclamation
Soil Flushing

ON-SITE WATER TREATMENT

Activated Sludge
Carbon Adsorption
Filtration
Physical/Chemical Separation
Neutralization
Air Stripping

ON-SITE SOIL TREA NT
Soil Washing
Stabilization
Incineration

OFF-SITE SOIL TREATMENT

Incineration

OFF-SITE WATER DISPOSAL

POTW
NPDES

OFF-SITE SOIL DISPOSAL
Landfill _

toch, !




&
S ——
-

‘ é 5 BENERAL_AESPONSE RENEDIAL Tecx ooy
a ACTIONS aPYIONS AT
o - NG ACTION NO ACTION monrroRrvs | LHUTED W
: o CONTAINNENT SURFACE CARPING CONCRETE CAP
-9
A
» : |
& y ] EXCAVATTON el BACKHOE i
. L]
508LS —
Gasle SoIL wasHING | INCINERATION
:
.
by "
I | — TREA THENT ‘ LA L INCINERATION
b
i Ay, arorecLamarron | sore Fruswivg| sragrerzarron
B
‘ )
. l 1
;! ‘ OFF SITE SECURE FIGURE 4-1
3 — orseosaL GI5POSAL CANDFILL
H SOIL TECHNOLOGTES
H PASSTING SCREENING
i SOUTH CAVALDADE SITE
i FEASIBIL ITY STUOY
i) KOPPERS COMPANY, INC. ] 67550 |

007815



BEMERAL_RESPONSE RENEDIAL Tectna o5y
ACTIONS PTIONS e
L P ‘ LIMITED DEED
] L — NG ACTION NO ACTION wowrronrvs | GEEEE | witrbes —]
CONTAINMENT SURFACE CAPPING CONCRETE CAF .
; .

i PUHPING WELLS ; ;
- b PUMPING "o : i
& i CENTRIFUSAL PUMES) : i
s Y - oo LECTION . l
INTERCERTOR TRENGHES FRENCH PIPE AND SURFACE
SUBSLAFACE ORAINS DRAINS MEDTA DRAITNS DRATNG
GROUNDNA YER s
ON-SITE ACTIVATED SLUOGE
N _ BIOLOSICAL THEATMENT | BI0LOGICAL TREATHENT
3: -— TREATHENT A
. PHYSICALS
! ON-SITE CARBON .
PHYSIEAL TaEA THENT ADSRR T Ton | FILTRATION sggfg%é” ATR STRIPPING | NEUTRALIZATION
3 IN SIIY TREATHENT BIORECLAMATION S50IL FLUSHING
r
OFF SITE FIGURE 4-2
bt DISPOS4L : A eoper NPDES POTW
BROUNINATER TECHNOLOGIES

PASEING SCREEMING
SOUTH CAVALLCADE SITE
FEASTBILETY STLUgY

i V xopesas company, Inc. (T57811

007816

=
=
SEE

007816



A BN B

v

007817

5.0

In this section of the FS the technologies passing the screening process are combined
into complete alternatives for remediation of the site. These alternatives are then
subjected to a detailed evaluation considering but not limited to the following factors:
cost, implernentability, effectiveness and the alternatives ability to reduce the
mobility, toxicity, or volume of contaminants. The evaluation criteria is based oL
current and the new proposed requirements presented in SARA Section 121 for
preparation of Records of Decision (RODs). The results of this detailed evaluation
are summarized in Section 5.3 of this FS report.

5.1 lopment of Remedi ion Alternatjves

The objective of this segment of the Feasibility Study was to combine the
technologies that passed the initial technical screening (See Section 4.0) to formulate
potential site remedial action alternatives.

With the advent of the Superfund Amendments and Reauthorization Act (SARA)
changes have occurred to the FS process, specifically pertaining to the selection of
remedial actions, Section 121 of SARA states that: "Remedial actions in which
treatment which permanently and significantly reduces the volume, toxicity, or
mobility of the hazardous substance, pollutants, and contaminants is a principal
element, are 10 be preferred over remedial actions not involving such treatment. The
off-site transport and disposal of hazardous substances or contaminated materials
without such treatment should be the least favored alternative remedial action where
practicable treaunent tcchnologiés are available." Therefore, the emphasis is on Fisk
reduction or detoxification of hazardous waste by employing treatment technolores
which reduce toxicity, mobility, or volume, rather than protection achieved through
prevention of exposure. Remedial action alternatives which use treatment to reduce
permanently and significantly the toxicity, mobility, or volume of wastes are preferred
over RAAS that do not use such treatment.

In addition, SARA also states that a Remsdial action alternative should be
"protective of human health and the environment, cost-effective, and should utilize
permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable."

007817
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A remedial action alternative that results in any contaminants remaining at a site
must be reviewed no less often than every five years after the initiation of the
remedial action alternative to assure that human health and the environment are

being protected. Additional future action may be required at the site as a result of
the review.

Pertaining to the degree of cleanup a remedial action alternative is required to
attain, SARA states that the remedial action alternatives "shall attain a degree of
cleanup of hazardous substances, pollutants, and contaminants released into the
environment and of control of further releases at a minimum which assures
protection of human health and the environment." The remedial action alternatives
must attain both federal and/or state applicable or relevant and appropriate
requirements (ARARs).

A complete list of the alternatives developed for remediation of the soils and
groundwater at the site is provided in Tables 5-la and 5-1b, respectively, The
alternatives and surface and surficial soil treatment and groundwater treatment
options presented in the above tables were assembled to take into account all
practical combinations of viable treatment technologies and identifies the alternative
categories under SARA in which each technology belongs.

SARA

Category Description

1 No action

2 An alternative that minimizes the need for long term
management (including monitoring) at the site.

3 An alternative that reduces the principal threat posed by

a site through treatment, but would not necessarily
involve treatment of all waste or treatment to the
maximum exient possible.

007818
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TABLE $-1a

SURFACE AND SURFICIAL SOIL REMEDIAL ALTERNATIVES FOR

DETAILED EVALUATIO

No Action

In Situ Stabilization
followed by Capping

Excavation with Disposal at
Off-Site Landfill

Excavation with On-Site Treatment
and Disposal,

On-Site Treatment Options

Associated with Alternative 4

A Soil Washing

B. Incineration

In-Situ Treatment

In-Situ Treatment Options

Associated with Alternative 5

Al Bioreclamation
B.  Soil Flushing

Excavation with Off-Site Treatment
and Disposal

N

SARA L
CATEGORY

2.4

D0781°9
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TABLE 5-1h

REMEDIAL ALTERNATIVE

No Action

Groundwater Collection and Aquifer
Treatment (Bioreclamation) with
Physical/Chemical Separation followed
by Disposal.

Groundwater Collection and

Aquifer Treatment (Soil Flushing)
with On Site Groundwater Treatment
followed by Disposal.

Groundwater Treatment
sociated wit

Physical/Chemical Se
Granular Media Filtr
Activated Carbon Treatment,

paration followed by

Physical/Chemical Se
Granular Media Filtr
Stripping and Activated Carbon
Treatment.

paration followed by
ation with Air

Physical/Chemical Separation followed by
Activated Sludge Biological Treatment.

GROUNDWATER REMEDIAL ALTERNATIVES FOR DETAILED
EVALUATION

SARA

3,5

i
v
i .
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4 An alternative that involves containment of waste with
little or no treatment, but provides protection of human
health and the environment,

5 An alternative that utilizes alternative treatment or
resqurce recovery technologies.

In addition, the "No Action" alternative Is always retained for yse in baseline
comparison for risk evaluation,

5.2

The effectiveness of the alternatives will be assessed, taking into account whether or
not an alternative adequately protects human health and the environment and
attains Federal and State ARARs, whether or not it significantly and permanently
reduces the toxicity, mobility, or volume of hazardous constituents, and whether or
not it is technically effective over short- and long-term periods,

Alternatives will be evaluated against implementability factors, including the
technical feasibility and availability of the technologies each alternative would
employ, the technical and institutionaf ability to monitor, maintain, and replace

technologies over time; and the administrative feasibility of implementing the
alternative.

on a discount rate of 10% for an assumed projected life of 30 years). The alternative
Costs presented within this document exclude general mobilization, demobilization,
and  construction miscellaneous costs, These Costs are understood to be cost

estimates representing a -30 to +3Q percent interval of the true cast of the
alternatives.

007821
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53  Alterpative 1: No Action

This alternative provides the baseline or reference point against which all other
alternatives are compared. In the event that the other selected alternatives do not
offer substantial benefits in reduction of toxicity, mability, or volume, then the No
Action Alternative may be considered a feasible approach.

§3.1 Description o

The no action alternative will consist of continued groundwater and soil monitoring,
limited access and deed notices. Groundwater monitoring will consist of monitoring
for PAH and volatile compounds and Priority Pollutant Metals on a twice a year
basis. This monitoring scenario will be implemented to track the progress of the
groundwater plume in the shallow groundwater zone and will be assumed to continrue
for a 30 year period some wells may need to be replaced over time. Access to the site
is already limited in the northern and southern areas by chain-link fencing and
security guard controlled entrances. Institutional controls utilizing deed notices will

be implemented to inform property owners about the contaminants (PCQOCs) at the
site.

5§32 Compliance with ARARs

The No Action Alternative involves the implementation of no clean-up activities.
Groundwater in which the benzene and polynuclear aromatic hydrocarbons
concentrations are greater than MCLs may be a threat to human health and the
environment. As described in the Final Public Health ard Environmental
Assessment (Section 2.0), the shallow aquifer may potentially function as a source of
PCOC contamination to the lower 220 and 550 foot aquifers if the no action

alternative is implemented. Therefore, No Action Alternative may not attain the
required ARARs.

533

No reduction of toxicity, mobility or volume will occur with the implementation of the

- No Action Alternative_except that through natural biodegradation of organic

PCOCs.
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§3.4 Short-Term Effectiveness

No short-term reduction in contaminants can be assaciated with the No Action
Alternative. Semiannual periodic monitoring will occur only to determine if
migration has effected the lower groundwater sources, In addition, there will be no
increase potential risk to on site workers caused by any remedial activity.

53.5 Long-Term Effectiveness

The results of long-term monitoring will determine if and when the PCOGCs in the
shallow groundwater aquifer have impacted the lower 220 and 550 foot aquifers.
Because the PCOCs can migrate, there may be potential exposure to groundwater
users in the future; therefore, long-term monitoring of these aquifers will be
necessary.

53.6 Implemeutability

Monitoring during the no action alternative will accur on an semiannual basis. Only
one new well will be installed downgradient of the contamination in the southern
area. Monitoring would require that a field crew of two persons spending
approximately six days per year be present for sample collection and submission to a
laboratory. Data compilation and report submission would also be required. Signs
noiicing the presence of PCOCs can be implemented within the current federal,
state, ana tocal regulatory framework.

53.7 Cost

As provided in Table -2 the capital costs of $95,000 associated with the no action
alternative are for the installation one deep well and casing and placement of signs.
O & M cost for this alternative were estimated at $30,600 per year which includes
sampling and analysis, replacement and administration costs and labor. Assuming a
10% interest rate and a projecied 30 year monitoring period the associated present
worth of this alternative has been estimated as $384,000.

007823
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TABLE 5-2
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE 1
NO ACTION

CONTINUED GROUNDWATER MONITORING WITH LIMITED
e . ACCESS AND DEED RESTRICI'IONS

Capital Cost ast e

Well Installation Cost 50,000

Signs 1,000
Health and Safety

during Construction 16,000
Baseline Soils Sampling 9,350

e S

Capital Costs 76,350

007824

Contingency 2:lowances (25% of Capital 19,088
Costs)

ration and Maintena o5t 0 a

1. Sample Collection Costs 8,800 -
2. Analyses of Samples 14,025
3 Well Replacement Costs S5.000

O & M Costs 27,825

Administrative costs (10% of O&M Costs) 2,783
Total O & M Costs 30,608

Present Worth ($) @ (10%-30 years) $384,000

BT R

i
i
i
i
i
i
i
g
i
I Total Capital Costs $95,438
i
i
i
i
X
!
i
i
i
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SOIL ALTERNATIVES

54 ternative 2: i ilizati Nl C

Ol'l .

Stabilizati

rt:[all;{i:izan-on I:las ‘been referred to by a number of different terms such

solidification, tixation, and encapsulation. For the South Cavalcade site tl;ep' N
2 Timary

ile: stab.lhze:\tmn procelss would consist of mechanically loosening the contaminat d
sto ;.,l.a_djustmg the soil moisture content, and then thoroughly mixing soil wit:h
Stabtlizing agents. The loosening and mixing would be accomplished within the

and ir 1
leaching of the contaminants, Once adequately mixed, the material would be
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compacted and the top layer sloped to shed water. The compacted mixture would

solidify in pla : and mechanically lock the contaminants within the solid soil-additive
matrix.

Following completion of the stabilization, a concrete cap would be constructed over
the treated area. The cap will be sloped to drain. The surface of the concrete cap
will be sealed and joints will constructed to prevent cracking and thereby reduce rain

water infiliration. Figure 5-1 identifies the areas which would be capped under this
alternative. '

54.2 Compliance wit

This alternative would meet all chemical and location ARARs. In addition, action-
specific ARARs would be met by designing this option according to appropriate
requirements.

543 Reduction in Toxicity, Mobility or. Volume

In situ stabilization along with capping would reduce the mobility of site related
constituents, but possibly not permanently. This option would not reduce the toxicity
and volume of site contaminants.

54.4 Shori-Tenn Effectiveness

This alternative would meet site remediation goals quickly. Total remediation will
take approximately 10 to 12 months. The necessary stabilization and cap will prevent
direct contact with contaminated soil in approxirnately a one year period. There is a
small chance of commercial exposure during remediation. On-site workers
conducting remediation activities would possibly be exposed to source material
during site restoration. However, potential worker exposures can be reduced if these
waorkers follow appropriate health and safety procedures.

e
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5.4.5 Long-Term Effectiveness

In situ stabilization and capping would not eliminate the potential for future
exposure to site materials, The alternative would only be as effective as long as the
fixing agent continued to work as designed, and the cap remained intact. However,
these containment actions will effectively reduce exposure and greatly reduce
chemical migration as long as the site is maintained,

5.4.6 lmplementability e et e e o e e
This alternative may be implemented because it has been used at other CERCLA
sites. The technology has been effectively used in this and other types of application. o
This alternative also would not be constrained by access problems. The equipment o
can be used at all areas of the South Cavalcade site. Prior to implementation w
laboratory studies would be needed to investigate the best fixing agent for this site. r~
Furthermore, the fixing agent selected for stabilization would need to be field tested. g

5.4.7 Cost

The capital cost for the soil stabilization process are estimated to be about
$14,288,000. The cost must be refined based on laboratory evaluations and a pilot
study. The maintenance costs associated with the concrete cap are estimated at 10%
of the concrete cap capital cost, about $50,000 per year. The total present worth of
the stabilization and capping alternative is, therefore, about $14,800,000, assuming 30
vear period at 10% interest. Table 5-3 presents this cost breakdown. Detailed cost
analysis are presented in Appendix C in Tables C-3 and C-4.

In situ stabilization and capping will greatly reduce or eliminate potential migration
of potential contaminants, thereby reducing the possibility of long term exposure.
Since in this aliernative potential contaminants are only immobilized and not
destroyed, there is potential risk to future workers if the site is developed of if utility
work is required. This alternative does not climinate the possibility of future site
remediation if the stabilization fails.

I 5.4.8 Overal] Protection of Human Health and the Enviroument
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TABLE 5-3
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE 2 -

IN SITU STABILIZATION FOLLOWED BY CAPPING

Capital Cost T Cost ($)
1. Stabilization 9,271,600
2 Concrete Cap 496,000
3. Indirect Costs 1,663,500 o ;__
Capital Costs $11,430,000 i\
«©
Contingency Allowances (25% r~
of Capital Costs) 2,857,000 o
Total Capital Costs $14,287,000 ©
Operation and Maintenance Costs Costs ($/yea
1. Concrete Cap 50,000
(10% of concrete cap capital cost) i
Total O & M Costs $50,000 ; .
Present Worth ($) @ (10%-30years) $14,800,000 4
NOTE:  Indirect costs include engineering, administration, laboratory and pilot
study, construction management and laboratory analysis (see Appendix “n
C). -
38
4
-

'
[ e

*
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5.5  Aliernative 3: Excavation with Disposal at Off-Site Landfill

This alternative provides for partial excavation of contaminated surface and surficial
soil areas and disposal at a nearby off-site landfill,

5.5.1 Description

‘This alternative would include excavating surface and surficial soils suspected of
containing organic constituents of concern (PCOGCs) from former plant activities.
Excavated material, estimated to be 30,000 cubic yards solely for cost estimating
purposes, would then be transported to an off-site waste disposal facility. Following
excavation, fill material will be placed in the excavated areas, and a minimum of 6
inches of soil cover would be placed on top of the fill material. The areas requiring
excavation under this alternative are presented in Figure 5-2.

Excavation of the surface and surficial soils will be achieved using normal excavating
equipment. Since the site constituents are not highly mobile, worker safety
procedures would be only slightly more than for normal construction. During
excavation, hauling and handling of the materials, worker dermal protection and dust
control measures should be applied. The estimated 30,000 cubic yards of material
will be excavated using normal excavating equipment, such as front-end loaders,
hydraulic shovels, and/or backhoes. Loose soils could be excavated employing a
tracked front-end loader of about 2 1/2 cubic yards capacity. Based upon an estimate
of somewhat difficult conditions and productivity considering worker safety
(construction operations will be in strict accordance with related health and safety
precautions), the rate of excavation would be about 40 cubic yards per day.

For more "cemented” soils and waste materials, a crawler mounted hydraulic shovel
or backhoe of about 1 cubic yard capacity could be emplayed. This equipment would
be employed when the front-end loader’s capabilities are exceeded. To break up
large oversize pieces, labors may be required to assist the excavation process.

The contaminated sails will be removed and placed in a secure landfill. These

materials would be transported to a waste disposal facility and placed in a secure

fandfiil near Houstor, Texas. The one way haul distance to this facility is about 150
I Iipiles, - T T T R,
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Over the highway type dump trailers of about 16 cubic yards capacity will be
employed. A travel time of about 4 hours would be required for each loaded truck.
The transportation would be performed by licensed haulers, and appropriate
regulations would be adhered to for the transportation of these type of wastes.
About 2,250 13 yd3 truck loads would be required to transport these waste to the
landfill destipation. A total of about 337,500 round trip truck miles would be
required to transport these materials.

The contaminated soils will be taken to the waste disposal facility permitted to
receive and dispose of these materials in a secure landfill. The disposal facility will
have appropriate state and federal permits for the disposal of waste materials in a
sccure landfill.

5,52 Compliance with ARARs

This alternative can meet all chemical, action and location-specific ARARs. In the
future, this option may not meet land disposal restrictions for CERCLA soil and
debris.

5.53 Reduction in Toxicity, Mobility or Volume

This alternative would significantly reduce the mobility of PCOCs completely and
permanently at the site. The toxicity of the soils disposed at the landfill will not be
altered or destroyed in any.way, and the volume of the material would not be
reduced. The volume could be increased if flyash is added ta the soils to bind excess
water.

5.5.4 Short-Termn Effectiveness

This alternative would meet site remediation goals quickly (37.5 months based on 40
yd3/day) and result in an immediate removal of the soil exposure pathway to the
public. On-site workers conducting remediation activities would possibly be exposed
to source material during site restoration. However, potential worker exposures can
be reduced if workers follow appropriate health and safety procedures. Additionally,

e el e e s v P =t O
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there may be potential emissions from the site during the performance of excavation,
The air will need to be monitored, and perhaps the excavation will be enclosed by a
temporary dome,

5.5.5 Long-Term Effectiveness

. Excavation and off-site landfill disposal would provide a permanert method of

remediation for the South Cavalcade, but not at the disposal site. There is always a
potential for accidental release of contaminants from a landfill.

5.5.6 lnplementability

Excavation and off-site disposal of soils could be accomplished, although there are
potential access problems that would need to be overcome at the Palletized Trucking
Company. The area by the trucking firm is narrow and confined by adjacent railroad
tracks. In addition, there are numerous buildings and structures located within the
immediate vicinity of the site access area.

557 Cost

The total capital cost for the excavation and off-site landfill disposal alternative is
about $10,000,000. A summary of the cost breakdown is shown in Table 5-4. There
is no operation and maintenance cost associated with the implementation of this
alternative; therefore, the present worth is $10,000,000. See Appendix C, Table C-5
for more details in the capital cost breakdown assaciated with this alternative.

5.5.8 Overall Protec nd the Environment

Excavation with disposal at an off-site landfill will eliminated all on-site potential
exposure pathways since the potential contaminants are removed from the site,
thereby reducing the possibility of long term exposure and future site remediation.
This alternative will pose minimal potential health and environmental effects to
residents and the environment in the vicinity of the site. Residents and the
environment in the vicinity of the landfill could undergo potential exposure in the
possibility of a landfill failure.

33
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TABLE 5-4
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE 3
EXCAVATION WITH DISPOSAL AT OFF-SITE YANDFILL

SR

- Capital Costs : - - Costs($)

1. Excavation Costs 240,000 =

2. Restoration Costs 270,000

3. Hauling Costs 1,350,000

4, Disposal Costs 5,625,000 -

5. Indirect Costs 516,500 VN
Capital Costs 8,000,000 w

'\

Contingency Costs (25% of o
Capital Costs) 2,000,000 o

Total Capital Costs 10,600,000

Operation and Maintenance Costs Costs ($/year
none 0

Total O & M Costs $0

resent Worth ($) @ (10%-30years) $10,000,000 )
NOQTE: Indirect costs include cost for cngineering, administration, construction

management and laboratory anaalysis (see Appendix C).
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56  Alternative 4: Excavation with On-Site Soil Treatment

This alternative deals with partial excavation of highly contaminated areas and on-
site soil treatment utilizing either a soil washing process or incineration.

5.6.1 Descripiion

The . description of excavation will be identical to that discussed in Section 5.5.1

- {description for Alternative 3: Excavation with Off-site Disposal). However, in this

alternative the. excavated materials will be hauled on-site to one of two on-site soil
treatment options. The on-site transportation of soils will be accomplished using
dump trucks of about 12 cubic yards capacity. These are commonly available type of
trucks with a load capacity of about 20 tons. The collected soils will be processed by
one of the following two types of soil treatment methods:

5.6.1.1 Sojl Washing

This soil treatment option is a physical separation procedure for detoxifying
contaruinated soil by washing the contaminants from the soil into a liquid medium.
This technique can be carried out in equipment that is designed for contacting
excavated soil with liquid. After contact with the soil, the washing solution is treated
for removal of the contaminants and then recycled for additional soil washing. In
some cases, multiple washings are required to reduce the contaminant concentration
to acceptably low levels. The decontaminated soil is typically redeposited in the
excavation area after treatment.

Effective detoxification by soil washing requires on understanding of two basic
mechanisms by which contaminants are held within a scil environment. One is by
chemical adsorption of the contaminant to the surface of the soil particles, and the
other involves the retention of contaminant within the interstices of the soil particles.
The relative influence of these two mechanisms for retention of the contaminant may
vary significantly from site to site depending on several site specific variables.
Removal of contaminants from the soil matrix is accomplished by botk physical
displacement of loosely held contaminants and desorption of contaminants that are
more tightly bound to the soil particles.
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soils.

The most important parameters that influence the effectiveness of soil washing are
organic content, initial water content, particle size gradation of the soil, and the
contaminant type for a given matrix, As contaminants seep into a soil environment,
the volume of contaminants that fill or partially fill the soil interstices is a function of
the soil particie gradation. The subsequent adsorption of contaminants onto the
particles’ surfaces is more a function of the soil organic content and surface area.
Water that is present in the soil at the time of introduction of the contaminant
reduces the pate space available for contaminant migration. The type of
contaminant, i.¢., whether it is organic or inorgaric and properties such as water
solubility and density, have a significant impact on the maobility of the contaminants
in the soil matrix. Since the above parameters can vary widely at different sites, the
type and degree of contaminant retention can also vary significantly. The time
required to detoxify the site similarly varies from site to site. The choice of a washing
liquid for a particular application is primarily dictated by the contaminant type, the

soil matrix, and the degree of difficulty in separating the contaminant from the
washing liquid.

Soil washing is a multi-step countercurrent process which will be carried out in an ex
situ manner on-site in a system that will be constructed within the central portion of
the South Cavalcade site. It has been estimated that it will take approximately 60
months to soil wash 30,000 cubic yards of soil based on a washing rate of 2.5 ton/hour
at a duration of 10 hours/day for 20 days/month, Wash waters from the process will
be treated in *1e selected groundwater treatment option (see Alternatives 7 ar 8). 1f
no groundwater treatment is felt necessary, these wash waters will have to be treated
off-site at an anticipated cost of 34-45 cents/1,000 gallons of wash water.

Mo vapor recovery system is felt necessary because of the semi-volatile nature of the
site contaminant and the fact that volatile compounds can be readily desorbed from
the soil inatrix into the h water where treatment will take place. Figure 5-3
presents a schematic representation of the soil washing process.

Laboratory results from a soil washing study presented in section 4.5 of the
Treatability Laboratory Report located in Appendix A of this FS study decument the
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5.6.1.2 cineratio

The equipment used for on-site incineration will consist of a primary oxidation
chamber (POC) which heats the contaminated soils to an opetating temperature
sufficient (1,500° to 2,000°F) sufficient to drive hydrocarbon contaminants from the
soils and to initiate the thermal destruction of these contaminants, This incineration

equipment will be arental unit. e e

Retention time of the soils in the POC, which is established before initiation of the
process, is typically 30 minutes. The treated soils fall to a temperature quench zone
prior to reincorporation on the site. The exhaust gases from the POC are further
oxidized in a secondary chamber. This chamber affords retention time (ane ta two
seconds) and increased temperature (2,000° to 2,200°F) for the complete
destruction of the soils volatilized in the POC.

Secondary chamber exhaust is processed through heat exchange to reduce the heat
cantent of this gas stream. Heat may be recovered in the form of steam or preheated
combustion air. The cooled gas is treated for particulate matter removal and, where
required, acid gases are reduced through a wet scrubbing technology.

The treating capacity of the incineration process would be approximately 50 to 100
tons per day. Actual rating of the unit will be in terms of the heat released with the
expected capacity at 40 million BTU per hour. It is estimated to take 23 to 45
months based on the 50 to 100 tons per day rate to incinerate the 30,200 cubic yards
of s0il at a rental rate of $20()/cubic yard.

The expected quality of the incinerator ash will allow the reincorporation of the ash
on the site. After incineration and destruction of the constituents in the excavated
soils, inert ash may be replaced in the excavated zones of the site. Normally, these
types of ashes are inert and non-toxic. The ash will required testing and possibly
delisting in order to dispose of it on site. The ash will be tested in accordance with
standard EPA toxicity tests to determine if it must be classified as a hazardous waste.
If the ash cannot be delisted (must be classified as a hazardous waste) it wiil require
handling and disposal as a hazardous waste, which will result in slgmfic,anﬂy hngher

costs thanxf itwere usedas fill material, . oo oo e

=== T
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Transportation, placing and spreading of the inert ash will be accomplished similar to
normal earth work practices. The equipment to perform these tasks could be
accomplished by 12 cubic yard trucks, medium sized dozers and self-propelled
compactots. Since these are very similar to earth moving operations, further
discussion of these equipment are presented below.

Soils for backfilling and placing a soil cover over the site will be obtained from the
site itself or from within the Houston area at a one-way haul distance of about 30
miles. Over the highway type dump trucks and/or dump trailers will be employed to
haul these sail materials to the site at a rate of about 25 tons per load.

Spreading and compaction of the imported soil at the site will be achieved by a
medium sized dozer and self-propelled compactor. A sheeps foot drum type
compactor has wide flexibility for the types of soils to be compacted and is very
productive in compacting soils. These equipment are commonly employed in
earthwork and their operation should be similar to normal construction since they
operate on the placed, imported, uncontaminated soils.

5.62 Compliance with ARARs
5.6.2.1 Soil Washing
This alternative can meet all chemical, action and location-specific ARARs. In the

future this option may not meet land disposal restrictions for CERCLA sail and
debris.

5.6.2.2 Incineration

All chemical and location ARARs will be met. Action-specific ARARs will be met
by designing the alternative according to appropriate federal and state requirements.
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5.63 Reduction in Toxicity, Mobility or Volume

563.1 Soil Washing

This alternative would reduce the mobility of PCOCs but maybe not completely.
Therefore, continued leaching of site related constituents may be problem. This
option will also reduce the toxicity and volume through treatment of the wash water.

5632 Incinerativn

“This alternative would result in a permanent reduction in toxicity, mobility and
volume of organic PCOCs. However, metals in the soils would not be reduced.

5.6.4 Short-Term Effectiveness
5.6.4.1 Soil Washing

This alternative would meet site remediation goals quickly and result in a quick
removal of exposure pathways to the public. On-site workers conducting
remediation activities would possibly be exposed to source material during site
restoration. However, potential worker exposures can be reduced if workers follow
appropriate health and safety procedures. This alternative could result in potential
emissions during site excavation work, Therefore, air will need to be monitored and,
perhaps the excavation may need to be enclosed in a temporary dome.

5.64.2 Incineration

This alternative would provide a quick reduction of PCOCs. On-site workers
conducting remediation activities, however, would possibly be exposed to source
materials during excavation and handling of soils prior to treatment. Potential
worker exposures, specifically during excavation, could be reduced if workers follow
appropriate health and safety procedures.

o

007840




M E BN N DA =S N N e
t

007841

5.6.5 Long-Term.Effectiveness

56.5.1 Soil Washing

Excavation and on-site treatment by soil washing may not be completely effective
because of the possibility of centinued low level leaching from the treated soils.

5.65.2 “ Inslnmﬂgn

Excavation and on-site treatment by incineration would provide an effective and
permanent approach for managing site soils.

5.6.6 [mplementability

5.6.6.1 Soil Washing

On-site soil washing could be accomplished, although there are potential access
problems that would need to be overcome at the Palletized Trucking Company. The
area to be excavated adjacent to the trucking firm is narrow and access is limited. In
addition, buildings and railroad tracks located directly by the potential areas
designated for excavation also hinder access.

5.6.62 Incineration

If incineration is selected for treating contaminated soils confirmation testing (test
burn) may be necessary to evaluate the effectiveness of the system. In addition,
testing of the ash (primarily for metal content) will be necessary to determine if the
ash can be used as fill or if it has to be disposed of as a hazardous waste, The above

tests will take time to implement and complete ,resulting in possible construction
delays.
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5.67.1 Soil Washing

The total capital cost for the excavation and on-site soil washing alternative is
approximately $6,986,000 as presented in Table 5-5a. There is no continued
operation and maintenance costs associated with this alternative, therefore, the
present worth is also $7,600,000. '

5.6,7.2 nci tio

Total capital cost for the excavation and on-site incineration alternative is
approximately $10,354,000 as presented in Table $-5b. There is no continued
operation and maintenance costs assaciated with this alternative, therefore, the total
present worth of this option for alternative 4 is $10,400,000.

In Appendix C of this report, Tables C-6 and C-7 detailed cost breakdowns for both
options are presented.

5.6.8 Qverall Protection of Human Health and the Environment

Excavation with on-site soil treatment will eliminate all on-site potential exposure
pathways since the potential contaminants are destroyed or greatly reduced, thereby
reducing the possibility of long term exposure and future site remediation. This
alternative will pose minimal potential health and environmental effects to residents
and the environment in the vicinity of the site.

57  Alterpative S: In Situ Treatment

This alternative investigates treatment by one of two types of in-place soil treatment
processes. The processes examined include in situ bioreclamation and soil flushing.
These alternatives are designed to be implemented concurrently with a groundwater
recovery and treatment system.
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TABLE 5-5a
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE 5
SOIL WASHING TREATMENT OPTION

Capita] Cost

1. Material Handling
2. Soil Washing Equipment
3. Indirect Costs

Capital Costs

Contingency Allowance (25% of
Capital Costs)

Total Capital Costs

Ogperation and Maintensnce Costs

None

Total O & M Costs

Present Worth ($) @ (10%-30 years)

NOTE: Indirect costs include cost for en
analysis (see Appendix C).

Cost ($)

810,000
3,585,000

1,193,500
$5,588,500

$1,397,000
$6,985,600

Costs (§/year)

0
36

$7,000,000

gineering, administration and laboratory
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TABLE §-5b
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE 4
ON-SITE INCINERATION TREATMENT OPTION

Capital Cost

Material Handling
On-Site Incineration Rental
Indirect Costs

W

Capital Costs

Contingency Cost (25% of Capital
Costs

Total Capital Costs

Oneration and Naintenance Costs

None

Total O & M Costs

Present Worth ($) @ (10%-30 years)

NOTE: Indirect costs include cost for engineering, administration and laboratory

analysis (see Appendix C).

- T_-::COSt (ﬁ!
toim "*835,(}00

6,015,000
1,433,000

8,283,000

2,071,000
$10,354,000

Cost ($/ year)
0

$0

$10,400,000

e
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5.7.1 Description
5711 Bioreclamation

Bioreclamation is based on the fact that certain organic contaminants are subject to

_microbjal degradation. Indigenous microorganisms can consume certain organic

- contaminants producing non-hazardous by-products, if environmental conditions are

007845

acceptable. The microorganisms degrade only the contaminants which are in
solution. Therefore, the design goals for the bioreclamation system are to promote
the growth of * - in-situ microorganisms and to solubilize the contaminants. In this
way, the microbial biodegradation of the contaminants can be enhanced.

The growth of the microorganisms is centrolled and limited by conditions in the
groundwater environment. Normal microbial activity occurs under anaerobic and
aerobic conditions. For in-situ biodegradation, the aerobic microbial process has
been most widely developed and appears more feasible (EPA, 1985). The aerobic
process involves the addition of oxygen aad nutrients to stimulate the growth of the
naturally occurring microorganisms. Additionally, surfactants can be added to aid in
the desorption of chemical contaminants from soil particles into the water phase,
where biodegradation can then occur. Therefore, in order to enhance contaminant
degradation the groundwater environment must be altered.

The in situ bioreclamation process for the South Cavalcade site vadose zone soils will
treat the contaminated soil through the following steps. Water with appropriate
chemical additives will be allowed to percoiate through the contaminated soil areas,
The enriched water will provide nutrients for the indigenous microorganisms, which
will biodegrade the contaminants. The water will eventually flow into the
groundwater where any contaminants that remain will be handled by cone of the
groundwater treatment alternatives.

Figure 5-4 shows the location of the percolation system that will be utilized as part of
the in situ bioreclamation process. The percolation system will consist of near
surface performated pipe located over the area to saturate the currently unsaturated
soil zone.

5-19

007845

Ny
T VP 5 ‘ L Y



i
A
i
yo
H
i

i

i

o i

iR I

[y @0 L

o : i

. il
- owgnt!
+ {

e [

o

b

- }'

[
LEGEND
PERCOLATION PIPE LAYOUT

FIGURE 5-4

KEYSTONE » j srdea s riar soacn ariov ancas

ENvIRONMENTAL HESOURCER, ImC,-

oA E FEET

G £30 200 KOUPERS CUMEANY, INC, [xtoaraa]

| \ 007846

R e

007846



§1.1.2 Soil Flushing

In situ soil flushing is a chemical-physical process of extracting contaminants from the

soil matrix. A water solution, containing surfacants or other chemicals, is

continuously passed through the contaminated soil zone dissolving the contaminants.

Once in solution, the contaminants are free to move out of the contaminated soil :
zone. The contaminants will in effect be leached from the scil zone and travel into ; __;,'_,,;
the groundwater. The contaminants which travel into the groundwater will be

handled by one of the groundwater treatment alternatives. The treatment areas and

method are basically the same as for the bioreclamation alternative, see Section

5.7.1.1

572 Complisnce with ARARs

Both of the technologies that could potentially be used for mn-place soil treatment
would meet chemical and location-specific ARARs. The action-specific ARARs
coufd also be met by designing the altetnatives according to the appropriate
requirements. '

D07847

—

513 Reduction in Toxicity, Mobility or Volumng

In situ bioreclamation and soil flushing would significantly and permanently reduce
toxicity, mobility and volume of site related soil compounds, Some mobility of the
site related compounds could potentially occur for any material left in place following
treatment. The actual reduction of toxicity and volume of PCOCs will take place in
the groundwater treatment system.

5.7.4 Short-Term Effeciiveness

This aiternative would not meet site remediation goals quickly because in situ
processes require a long time for completion. This alternative would be anticipated
to require several years to complete. On-site workers conducting remediation
activities would possibly be exposed to source material during site restoration but to
a lesser degree than for excavation, However, potential worker exposures can be

E
i
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5.7.5 Long-Term Effectiveness

The use of either bioreclamation or soil flushing would provide a permanent method
for restoring the South Cavalcade site after completion. However, they may result in
groundwater contaminants being pushed off-site at the Palletized Trucking Company
because the additional water may change the local hydraulic gradient to slope to the
east and force creosote in the aquifer off-site, .

5.7.6 Implementability

Either in situ bioreclamation or soil flushing could be accomplished. If either of
these technologies are selected it may be necessary to perform pilot or laboratory-
scale testing t0 evaluate operation parameters associated with the design of the
technologies.

5.7.7 Cost

5171 Bioreclamation Cost

Bioreclamation must be considered concurrently with a groundwater recovery and
treatment system (See cost estimate for Alternative 7). The only capita! expenditure
for this alternative would be materials and construction costs for the installation of a
surface piping system located in the two areas of contamination. The present worth
for this treatment option is estimated at $530,000 as presented in Table 5-6a.
Detailed breakdown of this analysis is presented in Appendix C, Table C-8 and C-9.

5.7.7.2 oil Flushi

As with the cost estimate for in situ bioreclamation this alternative must be
considered concurrently with a groundwater recovery and treatment system (See cost
estimate for Alternative 8), The only capital expenditure tor this alternative would
be the installation of the surface piping system. The present worth for the treatment
system is estimated at $530,000 and is presented in Table 5-6b. Detailed breakdown
for this cost estimate is presented in Appendix C, Table C-10 and C-11.

521
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TABLE 5-6a
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE §
BIORECLAMATION SOIL TREATMENT OPTION

Capital Cost T T Cost (8)

Excavation cost 1,500
Pipe installation cost 116,800
Disposal cost 10,600
Hauling 3,000
Repair 16,000
Indirect cos: 238,500

Capital Costs $386,400

S

Contingency Cost (25% of
Capital Costs $96,600

Total Capital Costs $483,000

007845

Operation and Maintanence Cost

1.Miscellaneous
(fence, percolation pipe)

Total O & M Costs

Present Worth (§) @ (10%-30 year)

R l
EREE
T
' : I
#|
- .
-

NOTE: Indirect cost includes cost for engineering, administration, construction
management, laboratory analysis and pilot study (see Appendix C).
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Capital Cost

1. Excavation cost

2. Pipe installation cost
3. Disposal cost

4, Hauling

5. Repair

6. Indirect cost

Capital Costs

Contingency Cost (25% of
Capital Costs

Total Capitai Costs

Operation and Maintanence Cost

1. Miscellaneous
(fence, percolation pipe)

Total O & M Costs

TABLE 5-6b
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE §

SOIL FLUSHING SOIL TREATMENT OPTION

Present Worth (3) @ (10%-30 year)

NOTE: Indirect cost includes cost for engineering, administration, construction
management, faboratory analysis and pilot study (see Appendix C).

$96,600
$483,000

$ car

5,000
$5,000

$530,000

5-21b
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5.78 Oveiall Protection of Human Health and the Environment

In situ soil treatment will eliminated all on-site potential exposure pathways since
the potential contaminants are destroyed or greatly reduced, thereby reducing the
possibility of long term exposure and future site remediation. This alternative wil

pose minimal potential health and environmental effects to residents and the

environment in the vicinity of the site.
5.8 1te ive 6: Excavati d OfY-Site eration atment

Alternative 6 provides for partial removal of contaminated hot spots with off-site
incineration of soils.

5.8.1 Description

The partial excavation and off-site transportation process will be identical to that
described in Section 5.5.1 under Alternative 3. However, prior to loading the
excavated soils for transportation to the off-site incineration facility, the soils will be
containerized in 20-gallon plastic containers. This is a requirement of the off-site
incinerator facility.

The nearest off-site incineration facility capable of handling the PCOCs in the soils is
located in Deer Park, Texas. This facility is approximately 20 miles away from the
South Cavalcade site.

Flat bed trailers will be used to haul the 20-gallon plastic containers to the off-site
incineration facility. 1t is anticipated that approximately 2300 trips based on 13 yd3
trucks will be necessary to complete the process. The processing rate is estimated at
15 cubic yards/day. The transportation will be performed by licensed haulers and
appropriate regulations will be adhered to for the transportation of these types of
wastes.

5-22
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5.8.2 Compliauce with ARARs

Oft-site incineration would meet chemical and location-specific ARARs. Action
specific ARARs would be meet by using a incinerator facility compliant with their
RCRA permit.

This alternative would result in a permanent reduction in toxicity, mobility and
volume for organics. However, metals in soils would not be reduced.

5.8.4 Short-Term Effectiveness

This alternative would take approximately 66 months to reduce the PCOCs. On-site
workers conducting remediation activities, however, would possibly be exposed to
scurce materials during excavation and handling of soils prior to treatment. Potential
worker exposures, during the excavation pracess, cauld be reduced if workers follow
appropriate health and safety procedures.

5.8.5 Long-Term Effectiveness

Excavation and off-site incineration treatment would provide an effective and
permanent approach for managing site soils.

5.8.6 Implementability

Treatment of soils by this alternative could be accomplished, although there are
potential access problems that would need to be overcome at the Palletized Trucking
Company for the excavation of soils. Excavation will be hindered due to the narrow
passageway for truck access and confinement by the adjacent railroad tracks and
buildings. In addition, if off-site incineration is selected fur treating contaminated
soils confirmation testing (test burn) will be necessary to evaluate the effectiveness of
the incinerator system in destroying the wastes. Also testing of the ash will have to be
performed to verify whether it is listed as a hazardous wastes or not. These
-procedures will require time and may delay the remediation process.
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5.8.7 Cost

The total capital cost for the excavation and off-site incineration alternative is about
$62,055,000. The cost breakdown is shown in Table 5-7. There is no operation and
maintenance cost associated with the implementation of this alternative, therefore,
the present worth is $62,000,000. Details of the cost estimate are presented in
Appendix C, Table Gl .

5.8.8 Overall Protection of uman Health apd the Environment

Excavation with off-site incineration will eliminated all on-site potential exposure
pathways since the potential contaminants are destroyed, thereby reducing the
possibility of long term exposure and future site remediation. This alternative will
pose minimal potential health and environmental effects to residents and the
environment in the vicinity of the site.

GROUNDWATER ALTERNATIVES

59 ternative 7: Groundwater Collection a d Aquife
ent (Bi lamati i cal/Chemical
eparation Followed by Disposal

Alternative 7 was developed to offer a method of in situ groundwater treatment
utilizing subsurface bioreclamation and on-site physical/chemical separation followed
by discharge of a portion of the treated waters,

5.9.1 Description

In situ bioreclamation will provide a mechanism for accelerating the natural
degradation of organic contaminants. Physical/chemical separation will provide
treatment for toxic metals and non-aqueous phase liquids (NAPLs). This in situ
process and its associated abave groundwater treatment system will not pravide
treatment for volatile organic compounds.

- _———Toremove contaminated groundwater from the aquifer (estimated volume requiring -
remediation is 50 million gallons) prior to subsequent treatment, groundwater will be

5-24
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TABLE 5-7

PRESENT WORTH COST SUMMARY FOR

ALTERNATIVE 6

EXCAVATION WITH OFF-SITE INCINERATION

Capita)] Cost

Excavation Costs
Restoration Costs
Hauling Costs
Incineration Costs
Indirect Costs

W

Capital Costs

Contingency Cost (25% of
Captiai Costs

Total Captial Cost
Operation and Maintanence Cost
None

Total O & M Costs

Present Worth ($) @ (10%-30 year)

NOTE: Indirect cost includes cost for engineering, administration and laboratory

analysis (see Appendix C).

240,000
270,040
230,000
45,000,000
3,903,500

49,643,500

12,411,000
$62,055,000
Costs ($/year)
0

$0

$62,000,000
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- spacing of 20 {eet for a total distance of 825 feet, _

collected and reinjected via a series of pumping reinjection wells and well points.
These wells will act as both a line sink and line source, and will recover the shallow
and intermediate zone contaminated groundwater. Recharge wells would be used to
increase the hydraulic gradient and thus increase the flow rate through the aquifer,
and to dispose of the treated water. As shown on Figure 5-5A, the groundwater
collection/reinjection system would consist of three separate collection lines
(groundwater sinks) and two recharge lines (sources). One collection system would
be located in the southeast corner of the property, and is intended to collect
contaminant migration from the former coal tar operation. This collector well
system would be approximately 600 feet and consist of 15 pumping wells, each.
sustaining a rate of 1.5 gallons per minute. West and downgradient from this line of
pumping wells would be two lines of reinjection wells, each with a similar injection
well spacing of approximately 50 feet. The actual necessity for the reinjection wells
on the northern portion separating Palletized Trucking and Merchants Fast Motor
Lines will be determined during the Remedial Design phase. The second collection
well system would be immediately downgradient from the reinjection wells and along
the southern boundary, located such that it intercepted contaminant migration from
the former wood treating operations and a portion of the reinjected water. In
addition, this collection system is designed to prevent contaminant migration from
the southern portion of the site. This pumping well system would consist of 16
pumping centers at approximately a 40-foot spacing intetval, for a total collection
distance of 600-feet. The final line of groundwater pumping wells would be located
along the southwestern property boundary, and would be similar in design to the two
other collection systems. This pumping center would be approximately 1000-feet
long, and would intercept groundwater prior to leaving the South Cavalcade site.
Twenty-tive pumping wells would be used to collect this portion of the groundwater
system.

In the northern section of the facility. groundwater will be collected and reinjected
via a series of pumping wells and reinjection wells as presented in Figure 5-5A. The
collection system will be approximately 1200 feet in length with 60 pumping well
centers at 20-foot spacings. Each pumping well will be designed to sustain a pumping
rate of 1.5 gallons per minute. The reinjection system located east and upgradient
from the line of collection wells will consist of a line of reinjection wells, with a well

I 11 ST
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The groundwater will be pumped from the trench/drain collection system and will be
treated in a two stage gravity separation process for non-aqueous phase liquids
(NAPLs) recovery. The water would first pass through one of two equalization tanks
(approximately 5,000 gallons each) operated as batch units, and then through an AP1

separator unit. The pre-separation step would be designed to provide gravity

removal of the majority of non-aqueous phase liquids (NAPLs) present in the
groundwater, while the API separator unit would include provisions for polymer
addition and pH adjustment (if needed) to remove residual and emulsified (NAPLs)
that passed through pre-separation. The groundwater would flow by gravity through
both stages of the physical/chemical separation system. Recovered (NAPLs) from
the pre-separation step and API separator wili be pumped to a deliydrator unit
where the (NAPLs) will be thickened prior to disposal. A portion of the effivent
from the physical/chemical separation system will flow by gravity to a nutrient tank
where appropriate additives will be dissolved into the waters. Appropriate additives
include oxygen and nutrients to promote microorganism growth, along with
surfactants to help release the contaminants from the soil particles. Figure 5-5B
presents a schematic of the groundwater treatment system. The treated water will
then be re-injected into the shallow groundwater system to increase the local
hydraulic gradient, and thus provide an increased cyclic flushing of the subsurface
contaminants within the soils, resulting in additional solubilization of the
contaminants. Once in solution, the contaminants will be available for
biodegradation and free to be removed by the collection wells.

The remaining portion of water not re-injected will be discharged to the City of
Houston POTW. This method of disposal will require that an effluent monitoring
station and related piping be installed to connect the groundwater treatment system.
The effluent monitoring station will be equipped with both pH and flow monitoring
instrumentation, and related equipment. Additionally, a small laboratory facility may
be required at the site for the treatment plant operator to perform any necessary
routine monitoring that may be required for operating the treatment system.

59.2 Compliance With ARARs

| - —— ——=-The chemical and loca.ion specific ARARs identified in section 3.0 of this feasibility
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study will be meet. Action specific ARARs can be meet because the alternative will
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be designed to meet all action specific ARARs. If the city decides to strictly enforce
its prohibition on indirect discharges of priority pollutants, or if the city adds new
restrictions, then the discharge to the city may not meet the terms of the city’s
pretreatment permit with EPA.

5,93 Reduction of Toxicity, Mobility or Volume

This alternative would result in a significant reducticn of toxicity, mobility and
volume of organic contaminants by converting them to water and carhon dioxide, In
addition, the physical/chemical separation process would result in a significant
reduction in the concentration of metals in the groundwater. As a result of the
implementation of this alternative, most of the organic contaminants would be
permanently eliminated; however, there exists a possibility that some of the
contaminants may not be completely destroyed in the early stages of the process.
Therefore, some mobility for migration exists.

5.94 Short-Term Effectiveness
This alternative would result in almost complete removal of contaminants through
the groundwater. There would exist a small chance for worker exposure during start-

up and construction of the above ground treatment process.

5.9.5 Long-Term Effectiveness

The treatability report located in Appendix A of this feasibility study presents
evidence showing that polymer treatment and physical separation are effective in the
removal of NAPL’s and Total PAH compounds from the site contaminated
groundwater. Table 5-8a, which has been extracted from the treatability report,
summarizes the resuits of the oil/water separation study. As can be seen from the
Table, NAPL'’s concentrations were reduced by 86.2% and Total PAH compounds
by 73.1% just with physical separation alone. The final effluent concentration after
physical separation were recorded as 19.9 mg/l NAPL'’s and 10.5 mg/1 Total PAH.
Correspondingly, results of the in situ soil bioreclamation experiment conducted as
part of the treatability study indicate that approximately 72% of Total PAH
compounds were biodegraded within an eight week period. These results are

~—-==- presented in Table 5-8b. It is anticipated that even greater removal efficiencies can
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TABLE 5-8a
COMPARISON OF POLYMER TREATMENT VERSUS PHYSICAL SEPARATION
(RESULTS IN MG/L}
MSTC Polymer
: Raw Treated % Removal Physical % Removal
§ Compeosite Supernsatent (from ruw Seraration (from raw
. Sample Sainpie water) Sample waler)
{ 12/10/87 1213187 12/14/87
 *Methyiene Chloride Extractables 253 54 78.7 75.0 704
Oil and Grease 144 13.6 9%0.6 19.9 86.2
« Total Organic Carbon 59.8 59.6 0.3 60.5 *)
é Phenolics (4AAD) 7.82 - - 7.72 1.3
® Total PAH(}) 39.225 - - 10,538 73.1

(Dotat PAH represents total polynuclear aromatic hydrocarbons.
(*)Indicates that parameter has increased in concentration.
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e SOIL COLUMN STUDY
I GROUNDWATER INFLUENT RESULT g
I Initial Influent Initial Influent ‘
Conventional Sample Sample :
Pollutants (mg/) _ _.—(1/11/88) (3/3/88) .
I ‘BOD | 420 ' 240
Gil and Grease _ 20.8 26.3 ?
I * Phenols (4AAP) 5.70 3.47
TKN as N 8.80 1.35
TOC 56.7 52.6 —
I Total PO 6.95 6.10 O
pH (units} 75 7.6 -
. Tatal Detectable Metals {ug) ~
-
Arsenic 12.7 - -
SR i Individua) PAH (ugf)
. Carbazole 304 28.1
e Naphthalene 2700 729
R i Acenaphthene 352 146
' Acenaphthylene 178 87.8
Anthracene 30.5 8.97
I Fluorene 189 55.9
Phenanthrene 288 76.9
Benzo(a)anthracene 13.1 4.60
' Chrysene 10.8 3.54
Fluoranthene 83.5 25.3
Pyrene 83.4 206
Benzo(k)fluoranthene 1.03 0.483
I Benzo(a)pyrene : 1.68 0.841
Benzo(b)fluoranthene 2.9 1.32
Dibenz{a,,h)anthraccne 1.65 1.10
Indeno 1,2,3-¢,d)pyrene 0.766 0.355
Benzo(g,h,i)perylene 1.62 0.630
TOTAL PAH (%) REMOVAL 71.6
B 5-27b
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be achieved through in situ bioreclamation over the longer period of time during
remediation.

In situ bioreclamation with the above groundwater treatment system is expected to
provide permanent effectiveness for remediation of the groundwater at the site.

5.9.6 Implementability
The construction of the facilities associated with the bioreclamation alternative can
be implemented at the Soath Cavalcade Site. Materials and equipment required to
implernent this alternative are readily available, The well borings and pipe trenches
required for the groundwater collection and recharge system involve ordinary
construction practices. The only potential construction difficulty will be locating the
facilities to avoid site utilities, concrete capped areas, buildings, highways, and the
railroad tracks bounding the site, Adequate design information must be obtained to
satisfactorily locate the bioreclamation facilities. Based on current data, the
construction should not be prohibited by site conditions.

The operational reliability of the bioreclamation system depends on its components.
The welis and piping systems are reliable methods of collecting and conveying the
groundwater. The results of a treatability study performed by Keystone, using
contaminated soils from the site, have shown that bioreclamation should work in
reducing the organic contaminants in the groundwaters to acceptahle limits for
discharge to the City of Houstoi POTW. At present the City of Houston has general
policy that no priority pollutants will be accepted. As benzene and PAH are both
priority pollutants, the required leveis of removal for these pollutants will have to be
discussed individually with the City of Houston. For the City of Houston to accept
any discharge from the South Cavalcade site, a determiriaiion will have to be made
by the City on the available capacity of the wastewater treatment plant as well as
nearby sewer lines. The treated groundwaters will only be accepted if capacity is
determined to be available in both the collection and treatments systems. The above
conditions will require time to investigate and finalize. These political matters could
delay the remediation process. Additionally, there are potentially more restrictive
requirements which may be added in the future which would necessitate revisions to

__the groundwater treatment systen. . e
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During construction of the wells and pipe trenches, contaminated soils may be
recovered. The solid wastes wil]l be disposed of at an approved hazardous waste
disposal facility or with the soil remediation alternative, if it is practical, Operation of
the water treatment plant may produce limited quantities of waste for disposal.
Adequate disposal facilities are available near the site and can handie the types and
quantities of waste generated during the implementation of the bioreclamation
alternative. , SR

The installation of this alternative may be difficult because ajl locations of the
proposed collection and re-injection trenches are not easily accessible. Some areas
are presently covered by concrete. Others cross roads used by on-site trucking firms.
In addition, it will be necessary to cross the railroad tracks to construct the
southeastern re-injeciion system. This may not be feasible because of the railroad’s
right of-way. These obstructions can cause problems during design.

Construction of the weils and associated piping will take about 4 months to complete.
The water treatment plant can be constructed and Operational in an additiona} 7
months. The concrete cap can be constructed concurrently with the other activities,
The total remediation of the site cannot be predicted at thijs time; therefore, 30 years
was used as an estimate.

597 Cost

The total present worth cost for the bioreclamation alternative s $6,500,000,
assuming 10% interest and 30 year monitoring and remediation period. The
summary of the cost breakdown is shown in Table 5-8¢c. The cost estimate is based
on Keystone's judgement for the system costs with reference to Mean's Facilities
Cost Data and guidance provided by the EPA "Remedial Action at Waste Disposal
Sites” document. The groundwater treatment system costs are based on Keystone’s
in-house data and experience in the waste water treatment industry. A 25%
contingency has been applied to the costs due to the conceptual nature of the system
design elements. In addition, the costs could be higher if additional treatment js
needed to comply with more stringent permit limits imposed by the city. This
increase would be similar to the costs of the other groundwater alternatives,

0078673




P
§

TABLE §-8¢
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE 7

GROUNDWATER COLLECTION WITH IN SITU TREATMENT AND
PAHYSICAL/CHEMICAL SEPARATION FOLLOWED BY DISPOSAL

|

Capital Cost

Collection and Recharge Systems
Oil/Water Separation System
Direct Costs

Qil/Water Separation System
Indirect Costs

Health and Safety

Requirements During
Construction 16,000
5. State and Local Fees 5,000

= » e

007864

Capital Costs 2,800,000

Contingency allowances (25% of Capital
Costs) 700,000

Total Capital Costs 3,500,000

Operation and Maintenance Costs Costs ear

Chemicals 53,000
Electricity Requirements 4,000
Sludge Disposal 33,750
Man Power 151,840
Sampling and Analyses 71,750
Maintenance (2% of Oil/Water

Separation System Direct and

Indirect Costs) 10,850

Y e

I :
YO O 1 .

Total O & M Costs $325,190
Present Worth ($) @ (10%-30 years) $ 6,500,000
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A detailed breakdown of the capital and annual operating costs for alternative 7, as
summarized in Table 5-8¢, has been included in Appendix C (See Tables C-13 and C-
14). ) - ' ' '

5.9.8 Overall Protection of Human Health and the Environment

This alternative will greatly reduce the concentrations of PCOCs in the groundwater,

thereby reducing the possibility of long term exposure and future site remediation, .
This alternative will pose minimal potential health and environmental effects to 7

residents and the environment in the vicinity of the site.

510 Alternative 8: Grouyndwater Collection and Aquifer
Treatment (Soil Flushing) with On Site
Groundwater Treatment followed by Disposal

This Alternative involves the use of an in situ treatment process, soil flushing and
three on site groundwater treatment options: (1) Physical/Chemical Separation
followed by Granular Media Filtration and Activated Carbon Treatment, (2)
Physical/Chemical Separation followed by Granular Media Filtration with Air
Stripping and Activated Carbon Treatment and (3) Physical/Chemical Separation
followed by Aeration Tank Biological Treatment.

§.10.1 Description

The physical facilities for extracting and reinjecting the groundwater are the same as
for the bioreclamation alternative. A discussion of the facilities can be found in
Section 5.9.1. Three water treatment options will be considered for the soil flushing
alternative. A description of each option is presented below.

5.10.1.1 Groundwater Treatment Option 1
Physical/Chemical Separatio
Followed by Granular Media Filtration and
Activated Carbon Treatment

This groundwater treatment option will consist of a two stage gravity separation

007865
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an activated carbon unit for organic contaminant removal. The two stage gravity

separation process will be identical to the groundwater treatment process described

in Section 5.9.1 ( Alternative 7). Following the (NAPL) recovery pracess a portion of
the groundwater will be pumped through a pressure filter. This step in the treatment
process will be performed to remove possible arsenic and other metal contaminants
and suspended matter that would cause operational problems and decrease
efficiencies in the activated carbon unit. The filter would most likely be a multimedia

type pressure filter that would incorporate the use of two skid mounted filters, The

unit would be fully automated. One filter would normally be in operation. The
alternate filter would become the operating filter when the other one requires
backwashing and this cycle would continue between the filters. A relatively high rate
backwash pump capable of pumping approximately 100 gallons per minute will be
required to properly backwash the filtering media. Bzskwash water will be supplied
from one of the 5,000 gallon equalization tanks with discharge to a separate
backwash tank with an approximate capacity of 4,000 gallons. A § gallon per minute
pump will return the supernatant from the backwash tank to the equalization tank,
Periodic solids removal from the backwash tank will be required. Water from the
filtration unit will flow to one of two skid mounted carbon adsorption units
containing approximately 6,560 pounds of carbon per unit with one unit serving as a
spare during carbon replacement. Each carbon unit will be constructed of carbon
steel with a conical bottom and lined with epoxy, or equivalent lining. The carbon
units will be equipped with underdrains and related piping for carbon filing and spent
carbon discharge. Based on preliminary laboratory testing (see Appendix 9A of the
Treatability Laboratory Report in Appendix A of this feasibility report) the
estimated annual carbon consumption used for costing purposes is 200 pounds per
day. The predicted annual usage at the above consumption rate equals about 70,000
pounds. This carbon usage is based on treating an average flowrate of S0 gallon per
minute.

Excess treated effluent from the carbon adsorption unit will be discharged to the
adjacent drainage which flows into Hunting Bayou. Most of the effluent will be re-
injected because the continuous pumping and re-injection will create a hydraulic

barrier around the treatmert zone allowing only a small quantitv of the continued. .

groundwater flow to enter the region.
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Discharging to the adjacent stream will require an NPDES permit. The primary
components associated with discharging treated groundwater into the Hunting Bayou
will include installing an effluent monitoring station and piping from the final
treatment unit to the discharge outfall. Tne effluent monitoring station will be
equipped with both pH and flow monitoring instrumentation, and related sampling
equipment.

_ Additionally, a small laboratory facility will be required at the site in order for the

treatment plant operator to perform any necessary routine monitoring that may be
required for operating the treatment system. Figure 5-6A presents a schematic flow
diagram showing major pieces of equipment associated with Alternative 3
(Groundwater treatment option 1 - Physical/chemical separation followed by
granular media filtration and activated carbon trzatment).

5.10.1.2 Groundwater Treatment Option 2
Physical/Chemical Separation followed
by Granular Media Filtration with Air
Stripping and Activated Carbon Treatment

This groundwater treatment option will be identical to the above option (Section
5.10.1.1) except for the addition of an air stripping column. The air stripping column
will be located directly after the filtration unit and before the carbon adsorption unit.
Recent analyses indicates that volatile organics may be present in higher
concertrations than previously anticipated, therefore, in order to decrease the
carbon usage rate an air stripper has been recommended.

The air stripping unit will be in the form of an aeration column (tower). It is
estimated that the tower will have a diameter of approximately 2 feet and a packing
height of approximately 15 feet. An air blower will be required to transport ait
through the column. It may be necessary to install an a vapor recompression unit to
process the organic vapors from the top of the air stripping column. Because of the
uncertainty as to the volatile organics concentration in the groundwaters, this was not
included in the capital cost estimate. Final design and engineering considerations
will have to be made in order to specify the proper unit (if needed) for fabrication.
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With the addition of an air stripping column the estimated carbon usage rate will be
reduced. The exact reduction afforded has not been determined; however, it is
assumed that the carbon usage can be reduced by at least 10 %. This would result in
a carbon rate of approximately 180 pounds per day or 63,000 pounds per year.
Figure 5-6B presents a schematic representation of Alternative 8 (Groundwater
treatment option 2 -Oil/water separation followed by granular media filtration with
air stripping and activated carbon treatment).

+ et o sl L S e,

-5,10.1.3 ro;mdwgteg Treatment QOption 3
Ehxwm_mmﬁmimmm
Activated S udge Bi

Physical/chemical separation under this groundwater treatment option is identical to
the above two options under Alternative 8 (see Sections 5.10.1.1 and 5.10.1.2). In
addition to physical/chemical separation this treatment option will utilize an aerobic
biological treatment system (activated sludge) to remove organic contaminants.
Following the physical/chemical separation process, the groundwater will be pumped
through the activated sludge system. The water will be pumped to an aeration tank
and then by gravity will flow through a clarifier. The major components of the
activated sludge system are the aeration tank in which bacteriological action will
degrade the constituents of concern and a clarifier which serves to settle and remove
biolagical sludge that forms as a result of the activity in the aeration tank. Sludge
from the clarifier will be recycled back to the aeration tank and a lesser volume will
be periodically wasted and disposed off-site. Accessories to the acration tank will
include a submerged aerator, pH adjustment system, compressed air system (two
blowers), and a nutrient additicn system, All of these components are required to
provide and ensure acceptable conditions for bacterial growth. Clarifier accessories
will include a mechanical sludge rake mechanism and sludge recycle pumps to
facilitate sludge removal and transfer,

Based on the groundwater quality and anticipated groundwater flowrate from the
collection systems, it is envisioned that the asration tank will have an approximate
capacity of 150,000 gallons. The clarifier will have an approximate capacity of
100,000 gallons. Detailed engineering and design will have to be completed to
properly design an effective and economical activated sludge system.

O
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Discharge of the treated effluent will be as in the above groundwater re-injection and
excess cffluent discharge options under Alternative 3, Figure 5-6C presents 4
schematic flow diagram of this Alternative 3 (Groundwater treatment option 3 -
physical/chemical Separation followed by activateq sludge biological treatment),

5.10.2 Compliangce with ARARg

All chemical and location specific ARARs identified in Section 3.0 will be meet
under this alternative and its assaciated three groundwater treatment options.

The action specific ARARs pertaining directly to the three groundwater treatmen
for discharge of waters under 40 CFR Part 429 are neither applicable nor relevant

In add!tion, action specific ARARs from the Texas Air Regulations for ajr emissions
Pertaining to groundwater treatment option 2 involving air stripping of volatile
campounds will have to meet.

5103 Redustion of Toxicity, Mobility o Volume

This alternative would result in a significant, irreversible reduction of toxicity,
mobility and volume of contaminants, Groundwater treatment options 1 & 2 would

removal and subsequent disposal, Groundwater treatment option 3 would eventually
convert the (PCOC's) to harmless products (primarily water and carbon dioxide),
The end result incorporating any of the thres groundwater treatment options would
be the elimination of the PCOC’s in the shallow groundwater system or reduction to
the maximum extent possible.
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5.10.4 Short-Term Elfectiveness

Because the commercial areas of the site are concrete pavsd there exists a small
chance for exposure to the public. However, there exists a potential for exposure to
on-site commercial occupants during remediation. The bioreclamation process is a

slow degradation process, this alternative would not meet site remediation goals

quickly. This alternative would require several years-to complete. In addition,
potential worker exposures can be reduced if workers follow appropriate health and
safety procedures.

5.10.5 Long-Term Effectiveness

Bioreclamation of the soils and groundwater in the northern and southern areas of
the site would have long-term effectiveness. The site would no longer contain
elevated levels of PCOCs, the levels would be reduced to the maximum extent
practical.  Exposure to residents and workers would be greatly reduced or
eliminated.

5.10.6 Impiementability

The construction of the facilities associated with the soil flushing alternative are
cssentially the same as for the bioreclamation alternative. Therefore, the
canstruction should not be prohibited by site conditions. The operational reliability
of the soil flushing alternative will be primarily assessed during predesign treatability
studies. The groundwater collection and reinjection system is a reliable method for
gathering and conveying the groundwater.

The disposal permits and approvals required to implement the soil flushing
alternative are the same as for the bioreclamation alternative except for the addition
NPDES permit requirement (see Section 5.4.6).

The three groundwater treatment options are different and should be assessed
separately in term of implementability. In general, the facilities and equipment
requirements for each option are easily obtained and present no difficulties in terms

_ of implementation. The reliability and time requirements for each option are

discussed below.
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$.10.6.1 Gyoundwater Treatment Option 1

Engineering design, equipment procurement, construction, and startup of the
groundwater treatment system would require approximately 8 to 12 months to
complete. The treatment system proposed under this alternative has been widely

‘applied for water treatment and therefore, special engineering or construction

requirements are not anticipated. Relatively few pieces of equipment are required
and are readily obtainable from commercial vendors thus allowing for the shortest
implementation time as compared to the other two alternatives.

5.10.6.2 Groundwater Treatment Option 2

This alternative is the same as option 1 except that engineering design, equipment
procurement, construction, and startup of the groundwater treatment system would
require approximately 9 to 14 months to complete. Air stripping equipment can be
purchased as a package unit or the system components can be purchased separately.
In either case, the equipment is readily obtainable. Engineering evaluation and
predesign work would need to be completed to determine the optimal stripper to be
purchased. All other components in the wastewater treatment system are readily
obtainable from commercial vendors.

5.10.6.3 Groundwater Treatment Option 3

Engineering design, equipment procurement, construction, and startup of the
groundwater treatment system would require approximately 12 to 18 months to
complete. The treatment system proposed under this alternative has been widely
applied for water treatment and therefore, special engineering or construction
requirements are not anticipated. The time limiting factor for this alternative is the
construction of the large tanks (aeration tank and clarifier) which are expected to
require approximately four months to complete. The other process equipment is
readily available from commercial vendors or requires a short lead time for delivery.

The biological seed sludge used to startup the activated sludge unit could be readily

obtained from an industrial treatment system processing similar organic constituents,

ar if needed, from a mumc:lpal sewage treatment system. Blologxcal sludge obtamed

5-36
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trom i municipal system, however, would need to be acclimated to the site
groundwater over a period of about two months to fun at optimum efficiency. Ifitis
determined through site-specific treatability testing that adequate organic carbon is
not available to maintain viable activated sludge, an external carbon source will be
provided.

Since the organic constituents present in the groundwater would be f;airtialiy
converted to biological solids, provisions would need to be included for management
and disposal of this material. Provisions may be required for disposal of wasted
activated sludge to a hazardous waste disposal facility.

Construction of the wells and associated piping will take about 4 months to complete,
The water treatment plant can be constructed and operational in an additiona] 7
months. The concrete cap can be constructed concurrently with the other activities.
The total time for remediation of the entire site cannot be determined; however an
estimate of 30 years was used for all costing purposes.

5.10.7 Cost

The total present worth costs for the soil flushing alternative and three groundwater
treatment options is as follows:

5.10.7.1 Groundwater Treatment Option 1

Table 5-9a presents a summary of the present worth costs for this groundwater
treatment option. As can be seen from the table the present worth costs for this
option is $8,300,000. Present worth costing was based upon an initial capital
investment of $3,805,000 and annual operating costs of $482,220 invested at a 10%
interest rate for a 30 year period. Appendix C Tables C-15 and C-16 contain the
detailed capital and annual operating cost breakdown for Alternative 8:
Groundwater Treatment Option 1.

5.10.7.2 srounawater Treatment Option 2

_Table 5-9b presents the present worth of this groundwater treatment option as

$8,500,000. This includes the initial capital izvestment of $4,026,400 and annual

5-37
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TABLE 5-9A
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE 8
GROUNDWATER TREATMENT OPTION 1
PHYSICAL/CHEMICAL SEPARATION FOLLOWED BY GRANULAR MEDIA
FILTRATION AND ACTIVATED CARBON TREATMENT -
Capital Cost cost® - =
1. Collcction and Recharge Systems 2,221,100
2. On Site Groundwater Treatment
System Direct Costs 708,500
3. On Site Groundwater Treatment
System Indirect Costs 93,000 O
4. llealth and Safety .
Requirements During o
Construction 16,600
5. State and Local Fees 5,000 Z
Capital Costs 3,043,600 -
Contingency allowances (25% of Capital
Costs) 761,000
Total Capital Costs 3,805,000
Operation and Maintenance Costs Costs ($/vear
1. Chemicals 201,000
2, Electrical Requirements 7,860
3. Studge Disposal 33,750
4. Man Power 151,840
5. Sampling and Analyses 71,750
6. Maintenance (2% of Groundwater
Treatment System Direct and
Indirect Casts) 16,000
Total O & M Costs 482,222
Present Worth (§) @ (10%-30 years) 8,300,000
5-37a |
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TABLE 5.98
PRESENT WORTH COST SUMMARY FOR
ALTERNATIVE 8
GROUNDWATER TREATMENT OPTION 2
PHYSICAL/CHEMICAL SEPARATION FOLLOWED Ry GRANULA
- . ..FILTRATION WITH AIR STRIPPING AND ACTIVATED CARRON

Capital Cest Cost ($)
1. Collection and Recharge Systems 2,221,100
2. On Site Groundwater '%reatment

System Direct Costs 872,000
3. On Site Groundwate; Treatment

System Indirect Costs 107,000
4, I—gi:alth and Safety

Requirements During

Construction 16,000
6. State and Local Fees 3,000
Capital Costs 3,221,100

Contingency allowances (25% of Capital

Costs) 805,300
Total Capital Costs 4,026,400
Operation and Maintenance Costs osts ($/year
1. Chemicals 194,000
2 Electrical Requirements 9,600
3, Sludge Disposal 33,750
4, Man Power 151,840
5. Sampling and Analyses 71,750
6. Maintenance (2% of Groundwater

Treatment System Direct and

Indirect Costs) 19,000
Total O & M Costs 479,960
Present Worth ($) @ (10%-30 years) 8,500,000

007877
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operating costs of $479,960 invested at 10% interest rate for 30 years. Detailed
analysis for this costs summary is presented in Appendix C in Tables C-17 and C-18.

5.10.73 Groundwater Treatment Option 3

The present worth for Alternative 3 with groundwater treatment Option 8 is
$8,700,000. This includes an initial capital investment of $4,490,100 and an annual
operating costs of $454,110 invested at a 10% interest rate for a 30 year period.
Refer to Table 5-9¢ for a presentation of this cast breakdown. Details for the above
costs are included in Appendix C in Tables C-19 and C-20.

The above cost estimates for the groundwater treatment systems are based on
Keystone’s experience in wastewater treatment and engineering judgement. Soil
excavation, capping and related construction activities were referenced in the Mean’s
Facilities Cost Data and guidance provided by the EPA "Remedial Action at Waste
Disposal Sites” document. A 25% contingency has been applied to the costs due to
the conceptual nature of the system design elements.

5.108 Overall Protection of Human Health and the
Environment

This alternative will greatly reduce the concentrations of PCOCs in the groundwater,
thereby reducing the possibility of long term exposure and future site remediation,
This alternative will pose minimal potential health and environmental effects to
residents and the environment in the vicinity of the site.
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i TABLE §-9C
PRESENT WORTH COSTS SUMMARY FOR B
l ALTERNATIVE 8
I GROUNDWATER TREATMENT OFTION 3
PHYSICAL/CHEMICAL SEPARATION FOLLOWED BY ACTIVATED SLUDGE : ﬁ
l ~ BIOLOGICAL TREATMENT S ..
 Cost 7;;§'7
1 Collection and Recharge Systems 2,221,100
2 On Site Groundwater Treatment
I System Direct Costs 1,212,000
3. On Site Groundwater Treatment o
System Indirect Costs 138,000 f~
5 ealth and Safety
l Requirements During o
Construction 16,600 ~
6. Sate and Local Fees 5,000 -
-
l Capital Costs 3,592,100
' Contingency allowances (25% of Capital ).
Costs) 898,000 §
I Total Capital Costs 4,490,100
Operation and Maintenance Costs Costs ($fyear
I 1. Chemicals 151,000 2
2. Electrical Requirements 12,000
3, Sludge Disposal 40,500
l 4. Man Power 151,840
3. Sampling and Analyses 71,750 )
6. Maintenance (2% of Groundwater K
I Treatment System Direct and ‘
Indirect Costs) 27,000
I Total O & M Costs 454,110
i Present Woith (§) @ (10%-30 years) 8,700,000

ki
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6.0  SUMMARY OF REMEDIAL ACTION ALTERNATIVES

This section of the Feasibility Study summarizes the detailed evaluation conducted in
section $ on the remedial action alternatives, Each alternative was evaluated based
upon compliance with ARAR's, reduction in toxicity, mobility or volume, short-term
effectiveness, long-term effectiveness, implementability, cost and overall protection
of human health and the envirenment. Table 6-1 presents a summary of this detailed
evaluation for the soils and groundwater alternatives. In addition to the table, a brief
discussion characterizing the advantages and disadvantages of each alternative
tollows.

6.1 Soil And Groundwater Alternative

6.1.1 Nog Action (Monitoring/Limited Access/
Deed Restrictions)

Under the no action alternative, which pertains to both the soil and groundwater
media, no remedial action will take place. A long-term soil and groundwater
monitoring program will be implemented in addition to institutional controls utilizing
deed notices to help reduce the potential that site contaminants will be disturbed by
praperty owners.

The primary advantages of the no action alternative are:

* It has the lowest present worth of all alternatives.

It climinates any short term risks associated with site
remediation (excavation potential exposure to volatiles and/for
PAH compounds).

The primary disadvantages of the no action alternative are:
* The shallow groundwater aquifer tnay potentially function as a

source of PCOC contamination to the lower 220 and 550 foot
aquifiers.

007880
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TABLE 6-t
f 1 SUMMARY OF DETAILED EVALUATION OF RFMEDIAL ACTION ALTERNATIVES
N | REDUCTION IN PRESENT  OVERALL PROTECTION
REMEDIAL '} COMPLIANCE TOXICITY,MOEBILITY SHORT-TERM LONG-TERM WORTH COST  OF HUMAN H%&\L‘I‘H
WITH ARARS ORYOLUME  EXFFECTIVENESS EFFECTIVENESS IMPLEMENTABILITY ~ (1600s)  AND THE ENVIRONMENT
SOIL AND GROUNDWATER ALTERNATIVE
Alternative 1: No Action
ARARsnotmet  Does not reduce No increased Long-term Easify manitored ‘$384  No reduction of
‘ or remove PCOCs potential risk aquifer monitoring long-term monitoring - . potential exposure
to ap-site fecessary and sign maintenance or migration pathways
workers needed of PC %)Cs
PCOCs ma
! migraie to lower
& S aquifer
[}
F v
SOIL ALTERNATIVES
Alternative 2: In Sitv Stabilizaticn Followed by Cappicg
Al ARARS met  Mobility of Potential for Alternative is Easily implemented $14800 Human health and
PCOGCs s direct contact not permanent environment protected
reduced with PCOCs solution Laborar.ry and due to reducrion in
i eliminated field studics required potential migration
. No reduction after cap in Exposure and for fixing agent - and exposute
in toxicity place migration reduced )
and volume as long as site Passible future site
Potential for maintained remediation required

i alternative fails

worker exposure
during clean up
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ALTERNATIVE
Alternative 4: Excavation with On-Site Sofl Treatment

On-Site Tmﬁnent Option: Soil Washing

All ARARs met

TABLE é-1 {continued)

SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES

PRESENT OVERALL PROTECTION
WORTH COST  OF HUMAN HEALTE

; REDUCTION IN
| .COMPLIANCE TOXICTTY,MOBILITY SHORT-TERM
WITH ARARS OR YOLUME EFFECIIVENESS

Taxdcity,

mobility and
vatume of PCOTs
reduced

Leaching of
PCOCs may be
problem

Op-Site 'i‘x&ﬁnent Option: [acioeratics

Al ARARs met

Permanent
reduction of
taxicity,

eaobility and
volume of PCOCs

Mezais will not
be reduced

LONG-TERM

IMPLEMENTABILITY, ~ {10003)

Quick removal Potential for Potential access "1 $7,000
of public low-level leaching problems at site ;
EXposurc from treated soils !
pathways Standard excavating
equipment required
Potential for
worker exposure Dome may be required
during over excavation
excavation
Potential for .
emissions
during
excavation
Quick reduction Permanent methad Confirmation '$10,400
of POO s of remediation testing and ash
testing will be
Potential for necessary and may
worker exposure delay implementation’
during
excavation Potential access
prablems at site ‘
Standard excavating '
equipment required
007882 Co
g g
aﬁ. i -iuL) I i oo,

Human health and
environment protected
due to reducrion of
potertial migration
and exposure pathways

Human health and
environment protected
due to elimination of
potential migration
and exposure pathways
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Alternative; Bioreclamstion
Al ARARs met

i
1
1
1.
1
]
it
B

Alternative: Seit Flesiing
All ARARs met

007883

REMEDBIAL | COMPLIANCE
WITH ARARS
Alternative §: [n Site Trestmenat

TABLE 6-1 (continued)

SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES

REDUCTION IN

TOXICITY MCBILITY SHORT-TERM  LONG-TERM
ORYOLUME  EFFECTIVENESS

Permanent
reduction of

moblhfir and
volume of POOCs

Some mobitity

of PCOCs could
occur for material
iclt after
treatment

Permanent

Some mobility

of POCOCs could
occnr for material
left after
treatment

Potential for
wotker exposure
duri

cxcavation

Remediation of
soils may be
long.

Potential for
worker exposure
durir
excavation
Remediation of
soils may be
fong.

Permanent method
of remediation

Groundwater

may be
pusihed off-site
at Palletized
Trucking Company

Permanent method
of remediation

Groundwater
PCOCs may be
pushed off-site

at Paltetized
Trucking Company

PRESENT  OVERALL PROTECTION
WORTH COST  OF HUMAN HEALTH
AND THE ENVIRONMENT

IMPLEMENTARILITY =~ £10005)

Relatively easy $£530

10 implement

Pilot or laboratory
scale testing may
be required before
implementation

Relavtively easy §$530
to implement S

Pilot or laboratory
scaie 1esting may
be required before
impiementation

007883

Human health and
enviraament protected
due tc climination

of potential exposure
and migration
pathways

Human health and
environment proiected
due to elimination

of potential exposure
and migration pathways
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TABLE 6-1 (continued)

‘ SUMMARY OF DETATLED EVALUATION OF REMEDIAL ACTION ALTERNATIVES
PRESENT  OVERALL PROTECTION

j L REDUCTION IN
REMEDIAL | COMPLIANCE TOXICITY,MOBILITY SHORT-TERM _LONG-TERM WORTH COST _ OF HUMAN HEALTH
ALTERNATIVE WITHARARS ORVOLUME  EFFECTIVENESS EFFECEIVENESS IMPLEMENTARILITY (16065  AND THE ENViRONMENT

Alteraative §: Excavation and Off-Site Incineration Treatment

AllARARsmet  Permaneni May take up to Permanent method Potential access :$62,000 Human health and
R : reduction of six years to of remediation problems at site ‘ environment protected
; ticity, reduce concentration i due to elimination
mobility and of POOCs Confirmation testing i of potertial migration
‘ volume of PCOCs Poientiai for and ash testing wili be ‘ expasure pathways
. worker exposure necessary and may
. ‘ - during delay implementation
o excavation
- I Dome may be
required to caver
excavauon

GROUNDWATER ALTERNATIVES
Altermative 7: Groundwater Collection Aed In Site Treatment (Bioreclamation) with Physical/Chiemical Sepsration Followed by Disposal

r

$6,500 Huvman health

. Anynew Significant Small poentiai Permanent method Materials and
' more stringent reduction of for worker of remediation equipment readily protected due to
city permit :cm'cizy, g%rc ta avaitable significant
festiictions mobility and : reduction in
may pot be volume of PCOCs Acceptance of ‘ concentrations of
met and metals treated water by POTW ' PCOCs
may delay remediation
Some potential
for migration Instaliation may
exists be difficule
i
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‘ TABLE 6-1 (continued)
! SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES - -
, il REDUCTION IN . PRESENT  OVERALL PROTECTION
. REMEDIAL || COMPLIANCE TOXICITY,MOBILITY SHORT-TERM LONG-TERM WORTH COST OF HUMAN HEALTH

) WITH ARARS ORVOLUME  EFFECTIVENESS EFFECIIVENESS IMPLEMENTABILITY ~ {10093)

-1

. Alecruative 8: Groundwater Collection and In Sitw Treatment (Soil Flushing) with On-Site Groundwater Treatmeat Followed by Disposal

Grougdwater Treatment Option 1: Physical/Chemical Separation Followed by Granular Media Filtration sand Activated Carbon Treatment
All ARARs met  Significant, Small potential Levels of PCOCs Materials and $8309 Human health and
A irreversible for publicand will be reduced equipment readily environment protected
T : reduction of warker exposure to maximum available due to significant
. toxicity, to PCOCs extent possible reduction in
i maobility and Implementation concentrations

A volume of PCOCs period is8to 12 of

{f months

. Need NPDES

: Permit )

: Groandwater Treatment Option 2: Physical/Chemical Separstioa Followed by Granuler Media Filtration with Air Stripping and Activated Cacbon Treatment
All ARARsmet  Significant, Srall patential Levels of PCOCs Materials and $8,500 Human health and

irreversible for public and will be reduced eguipment readily environment protected
reduction of worker exposure 0 maximum available due to significant
toxicity, to PCOCs extent possible reduction i
mobility and Implementation concentrations

volume of PCOCs period is 9to 14 of
months

Need NPDES
Permit
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- TABLE 6-1 (contiaued) :
. ! SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES 5
: REDUCTION IN PRESENT  OVERALL PROTECTION
REMEDIAL ' | COMPLIANCE TOXICITYMOEILITY SHORT-TERM LONG-TERM WORTHCOST  OF HUMAN HEALTH
y ALTERNATIVE WITH ARARS ORVOLUME  EFFECTIVENESS IMPLEMENTABILITY (10005}  AND THE ENVIRONMENT
Alternative 3: Excavation with Disposal at Off-Site Landfill
New land Complete Site remedia- Permanent Potential access $10,000  Human health and
i disposal reduction in tion goals met method of problems at site cavironment protected
; restrictions mobility, quickly remediation due to elimination of
' may not be toodcity and for site, but Standard excavatin potential migration
met volume at site Potential for not for final equipment requir and exposure pathways
{ warker exposure dispasal site.
& ’ Toxicity and during exca- Dome may be required Potential exposure to
L volume wili not vation over excavation residents in vicinity
v : be reduced at of landfitl
! Iandfill Potential for
- cmissions
. during
excavation
. 007886 :
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TABLE &1 (continued) 3 IR
SUMMARY OF DETAILED EVALUATION OF REMEDIAL ACTION ALTERNATIVES | ,,“ ‘ I
REDUCTION IN PRESENT  OVERALL PROTECTION L
REMEDIAL COWL[ANCE TOXICITY,MOBILITY SHORT-TERM LONG-TERM WORTH COST  OF HUMAN HEALTH Lo
Groundweter Treatment Option 3: Physical/Chemical Separation Followed by Activated Slndge Biological Treatment
Al ARARsmet  Significant, Small potential Levels of PCOCs Materials and 58,700  Human health and -
irreversible for pul rﬁe lic and will be reduced equipment readily environment protected
reduction of r uposure 0 maximum available due to significant
tooticity, extent possible reduction in
maobility and Implementation concentrations
S volume of PCOCs period is 1210 18 of .
_ months L
1 T
Y Provision will oL
be necessary S
for disposal of
biological solids
. Need NPDES
: Permit
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7= offsite landfin, — - - -

* The PCOC:s for the site are not treated or destroyed, therefore
no reduction of toxicity, mobility or volume will accur.

6.2 Sail Alternatives

6.2.1 InSitu Stabilization Followed By Capping

The areas of the site where surficial and surface soil contamination has been
identified will be chemically stabilized to teduce leaching and covered with a
protective barrier of concrete.

The principal advantages of this alternative are:

* The mobility of the contaminants should be reduced.
* The concrete cover eliminates the potential for direct contact
with PCOCGs in the sails.

The principal disadvantages are:

* PCOCs are only immobilized and not destroyed therefore
potential risk may result in the future,

* Bench scale and/or laboratory tests will be required to
demonstrate the effectiveness of chemically fixing the site soils,

* There is no guarantee that the chemical fixation process will
undure a 30 year period.

* If the process fails future site remediation will be required.

6.2.2

Under this alternative the contaminated surficial and surface soil areas that require
remediation will be excavated to a depth of six feet and transported to an approved

6-2
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The primary advantages of this alternative are:

* Would significantly reduce the mobility of the PCOCs
completely and permanently in the surficial and surface soils.

_.% It provides for both short-term and long-term effectiveness at
the site. T e e e o SR

The primary disadvantages are:

* Near-future CERCLA disposal regulations may make this
alternative inappropriate.

* There is still a liability associated with the disposed soils since
they are not treated.

D07889

* Potential exposure risks can occur during the excavation
activities.
* Excavation activities at the site will be difficult because of

access problems,
6.2.3 Excavation With On-Site Treatment

6.2.3.1 Soil Washing

Under this treatment option for Alternative 4, the contaminated surficial and surface
soil areas will be excavated to a depth of six feet and treated on-site in a
soil washing process.

Advantages associated with this treatment option for Alternative 4 are:
* It provides for removal and treatment of PCOCs from the

surficial and surface soils.

6-3
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* Provides for reduction of toxicity and volume through treatment

of wash waters.
* Provides for short-term effectiveness.
* Treatability testing indicates soijs can be effectively cleaned

with the proper surfactants,

Disadvantages are:

* Does not meet long-term effectiveness.

* Potential exposure risks can occur during excavation.
* Potential exists for low level leaching of treated soils.
. May require pilot study prior to implementation.

6.2.3.2 Incineration
The on-site incineration treatment option for Alternative 4, requires that the
identified contaminated surficial and surface soils be excavated to a depth of six feet
and transported on-site to a rental incineration unit.

The advantages to this treatment option are:

* It provides for complete removal and treatment of PCOCs in
the surficial and surface soils,

* It provides for both short-term and long-term effectiveness.

* It is a proven technology.

6-4
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Disadvantages are:

* Will not treat metals in the soils.
* Potential exposure risks can occur during excavation.
* Trial burn may be necessary to confirm effectiveness on site

soils, time delay possible.

6.2.4 InSitu Treatment

Under this in situ treatment option the surficial and surface soils will be treated in
place via a biadegradation process. This is accomplished by enhancing the surface
soils with fertilizers, lime , water and oxygen to a depth of approximately one foot. In
addition shallow zone groundwaters with nutrients added will be sprayed onto the
surface soils to promote biodegradation. Soil monitoring will be implemented in
order to determine that the soils have been treated to the level necessary for the
attainment of site clean-up goals.

The major advantages of this in situ treatment option are:

Involves treatment of the soils and would permanently reduce toxicity,
mobility and volume of PCOC contaminated soils.

v Meets both short-term and long-term effectiveness.
* Minimal excavated is required for perforated piping system.
* Treatability tests indicate that in situ biodegradation can be an

effective treatment technology.

* Lowest present worth of all soil alternatives.

00786¢%1
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Disadvantages are:

* Treatment may be necessary for several years in order to reach
clean-vp goals.

* Limited access at the Palletized Trucking Company may result
in lack of space for a collection system, therefore, contaminant

may be pushed off-site.

* Because this is a new and innovative technology a pilot study
will be required to determine its ultimate suitability.

6.2.4.2 Soil Flushing
Contaminated surficial and surface soils will be treated in situ by soil flushing with a

water solution containing surfactants which will dissolve the contaminates into the
groundwater where they will then be extracted and treated.

Advantages are:

* Involves treatment of the soils and would permanently reduce
toxicity, mobility and volume of PCOC contaminated soils.

* Would meet short-term and long-term effectiveness.

- Present worth cost estimate, as with the bioreclamation in situ
treatment option, are the lowest of all soil aiternatives,

Disadvantages are:

* Treatment may be necessary for several years in order to
achieve clean-up goals.

“ Pilot and bench scale tests may be necessary to determine
ultimate suitability.

6-6
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* Potential exposure exists during the excavation process.

* Access is limited by the Palletized Trucking Company, possible
implementation delays.

* Confirmation testing (trial burn) may be necessary, possible
delays.

6-7

l * Limited access at the Palletized Trucking Company may result
in lack of space for a collection system, therefore, contaminants .
l may be pushed off-site. -
6.2.5 Excavation and Off-Site Incineration 7
Under this soil alternative the contaminated surface and surficial soils will be
l excavated to a depth of six feet and transported to a nearby approved off-site |
incinerator. - S
I . , . & _ . oz
Advantages ussociated with this alternative are: -3 :
l * This alternative would provide for the permanent reduction in Z:
I toxicity, mobility and volume of organics in the surface and l5e)
surficial soils. ..
O .
l * Would meet both short-term and long-term effectiveness. <K
l * It is a proven technology.
I * A incinerator is located within the immediate vicinity.
I Disadvantages are: 4
4
' * Its present worth is the highest of all alternatives. '
y

a
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63 Groundwater Alternatives

6.3.1 Groundwater Collection and In Situ Treatment
Bioreclamatio ith Physical/Chemical
Separation followed by Disposal

Under this alternative the affected groundwater within the shallow zone aquifer will
be recovered via a series of pumping wells. The recovered groundwater will be
treated above ground with physical/chemical separation. The treated groundwater
will be partially reinjected back into the aquifer through a series of reinjection wells
after being enhanced with nutrients or sutfactants . The remaining volume of E
groundwater will be discharged off-site to the City of Houston POTW.

The advantages to this alternative are:

Provides for near or complete removal of all non-aqueous
phase liquids (NAPL’s).

007894

It provides for long-term and short-term effectiveness.

Would provide a significant reduction of toxicity, mcbility, and
volume for both organic contaminants and metals,

Has the lowest present worth of all groundwater alternatives.
Disadvantages are:

Installation of pumping and reinjection well systems can be
difficult because of access problems by Palletized Trucking

Company.

Treatment may be necessary for many years to achieve clean-
up goals.

b
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* This alternative will require approval from the City of Houston
POTW for acceptance of discharge, this could prolong
implementation.

i.3.2  Groundwater Collection aid In Situ Treatment
sn=eea L ollecion and In Situ Treatment
(Soil Flushing) with On-Site Groundwater
Treatment followed by Disposal

Groundwater will be recovered via a series of pumping wells and then treated on site
by one of the three following groundwater treatment systems:

6.3.2.1 Groundwater Treatment Option 1

Physical/Chemical Separation followed by
Granular Media Filtration and Activated
Carbon Treatment

Refer to Figure 5-6A for a schematic representation of this treatment option.

Advantages are:

* Would result in a irreversible reduction of toxicity, mobility and
volume on contaminates.

* Proven technology and is effective in treating site related
organic contaminants based on treatability tests.

* Relatively few major components in this wastewater treatment
system, therefore shortest time for implementation.

* Lowest present worth of the three groundwater treatment
options considered under this alternative,

Major Disadvantages are:

* Treatment may be necessary for many years to obtain_site
- clean-up goals. - ' '

007895
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Access is limited for the implementation of the pumping and
reinjection wells,

Attainment of an NPDES permit may prolong implementation,

6.3.2.2 Gronndwater Treatment Option 2
-Physical/Chemigal Separation followed by

Granular Medja Filtration with Air

Stripping and Activated Carbon

Treatment

Refer to Figure 5-6B for details on this treatment option,

Advantages associated with this option are;

l *

Would result in irreversible reduction of toxicity,mobility and
volume of contaminants.

Praven technology. In addition, treatability report indicates that
volatiles are present and air stripping is recommended to
significantly reduce carbon usage.

Disadvaniages are:

Treatment may be - necessary for many years to atiain site clean-
up goals.

Access is limited for the implementation of the pumping and
reinjection wells.

Must attain an NPDES permit for discharge, this could prolong
implementation,

It may be necessary to treat the vapors from the air stnpping
- unit o gomply with the Statg_qf Texas air rcgulationsf N

e e o Ay 1 b v o S L amm
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) 6.3.2.3 Groundwater Treatment Option 3
Physical/Chemical Separation followed by
Activated Sludge Biological Treatment

Figure 5-6 presents a schematic representation showing the major pieces of
equipment associated with its treatment option. : e mEE

Advantages are: o O

* Would result in irreversible reduction of toxicity, mobility and
volume of contaminants.

* Praven technology as indicated in Treatability Report (section
4.8 Activated Sludge Co-Treatability Data,

007897

Disadvantages are:

I * Treatment may require many years to attain site clean-up goals.
I * Access for pumping and reinjection wells is limited, may
prolong implementation.

! * Must obtain an NPDES permit, this will require time for
I implementation.

* This treatment system will take the longest time to implement

* Highest present worth of all groundwater treatment systems.

i S 6-1d
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